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Or, The Whole AR r Perform'd, 


I. Geomerrieally : By Scale and Comp ſſes, 5 
Ne the Sphere upon the Plain, whereby the | 
eaſons of the Operations are demonſtrated. | 

IL Arichmetically : By Sines and Tangents. 


ALSO, 

oe to deſeribe all neceſſary Furniture for 8 A 
14118, as the Sun's Place and Declination; with 
the Babyloniſh, Italict, and 5 ewiſh Hours, an. the | 
Point of the Compaſs the Sun is upomatany Time 
of the Day; and to make Dials to give the Time 
of the Day at any Place 2 deg in bog Part a 4 
De the World. 44 
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She iht bor to nk 24 1 
Dial that ſhall. give the true Hour of the Days 4 

where the Sun cannot ſhine, 
To which is now added, 


Inſtrumental Dialling © By the Lines of Hon: 447 
and Inclination upon the Scales, and. likewiſe Me- x 

 - chanick Dialling, whereby any Perſon: may, with-} 
out Mathematics, make a Dial upon any Plain; 
with the Manner of ordering Oyl and Colours for 43 
Painting S u n-D1at s: 1 


Coneluding with Tables ready calculated for an 1a 


titudes and Declinations, for the more RG | 
Draningthel Hour- lines! upon any Plan-. 
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the Lines of Hours, and Inclinations, 
c. upon the common Scales. 3. Me- 
chanic Dialling, ſhewing how to make 
a Dial upon any Plain, without Mathe- 
matical Inſtruments, Trigonometrical 
Tables, or any Knowledge in the Ma- 
thematicks. 4. The ordering of Oyl and 
Colours for Painting of Dials; together 
with ſeveral Varieties, as making a Dial 
to know the Hour of the Day at any 
Part of the World, Sc. Theſe, with o- 
ther diverting Improvements, are added 
in this, which were never in any Im- 
preſſion of Leybonrn's Dialling before. 
III. WIE have contracted the whole 
by reducing the Cuts, and engraving 
them on Cop er-plates, whereby the 
Book, (tho“ containing all the above- 
mentioned Additions) will come chea- 
per than the former Impreſſion. . 
I I know it is a common Objedction, 
= that let a Book be never ſo plain, it is 
'impoſlible to learn any Science, (Whe- 
ther Dialling, or any other) fo well by 
a Book as with a Maſter. I anſwer, that 
may in ſome Meaſure be owing' to a 
Want of due Order and Application in 
'_ "reading the Book; as for Inſtance, ,Sup- 
poſe having this Book, and no Inſtruc 
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tor, 


South Dial, or a De” Reclin- 


Dio tbe RrA DER. v 
tor, and it was required to make a Ho- 
rizontal Dial in Lead, Braſs or Stone, 
turn to Page 37; and there you have ſuch 
plain Inſtructions, as if followed, you 
cannot miſcarry in your deſired Succeſs. 
Likewiſe, if it be required to make a 


ing, or Inclining Dial, Sc. Lock in the 
Table following, it will direct you to 
the Page, Chapter, and Section, where 
you have full Directionsgsg‚s 3 
Ay becauſe this Book may probably 
come into the Hands of ſome Maſons, Þ 
Carpenters, or the like, in the Country, 
that have not attained ſo much Mathe- 
maticks, as to qualify them for under- 
ſtanding theſe Directions, I have, for 
that Reaſon, inſerted Mechanick Dial. 
ling, (Chap. 11. Page 215.) whereby a- 
ny Perſon that can but read and write, 
may (by the Directions there given 
make any Plain Dial, and perform the 
whole as well as they that have attain» I 
ed a greater Perfection in the Mathe- 
maticks. of; five nig: O Sar 
I do not know of any Difficulty the 
Learner can be under, except in this, 

that having deſcribed the  Hour-lines, 

Sc. upon his Dial, yet there is not a 
2 y RAI Painter 
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Painter ſos hataderfiends the lay 
ing on of Colours in Oyl, ſo as to en- 
dure the Weather, and conſequently be 


it for painting of Dials. 


Jo prevent, or rather anticipate this 
Objection alto, P have given Directions 
for the ordering of Oyl and Colours for 
painting of Sun-dials, (Page 254.) fo 
that this Piece of Dialling, with all 
the ahove : mentioned Improvements, 
and others therein contained, and nor 
. here mentioned, I think, may, with- 
dur Preſumption, be recommended to 
4 So World, as the moſt perfect Com- 
r peudium of Dialling Ae and 
ii be ſaid that Mr. Goods: Dial lin 
bath acquired the Name of 2 uſef 
© Book, ir is eaſily proved, * 7 — is. in 
. Fart only a Copy of this, 

= hy comparing the two laſt Plates 
un Good's Dialing; with Plate g and 10 
in this Impreſſion of Leybourn's: Diat- 
E Jing; and if an imperfect Copy, or Ab- 
E fiat; be of Uſe, I hope —.— more 
the Original, with thoſe uſeful Addi- 
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(FEomerrical Problems oo Page: © 3 
A Table of the Sun's att tan +2 46. bk 
A Table of Longitude and Latitude 7 Tes W- 

Grey Britain, 2 Ireland. 2 3 i 


— 
L » 


DIALLING. 3 


Chap. 1. Of the Fes Sorts of Plaine, upon 
which Sun-Dials are made 30 
Chap. 2. To find the Declination 5s Recliunion 
of the Plain | 
Ii. The Reclination 19 8 Wan Tal 


23. The Declination © > 37 
r 3. How to draw the Hour-liges'# Vir. .Y 
tical (commonly called a Horizontal) Dial 37 _— - 


Chap. 4. Of Grid, or Ered Plains 39 
Chap. 5. Of Ere& Direct Plains, . and faßt of a 
South Plain 45: 


Chap. - Ns Of Upright Declining Plains, Eaſtvor 
46 

Chop, 8. Of Upright Declining Plains 51 

We. 9. a * Plains in General 356 
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Chap. 6. Of an Eredt Direct Eaſt or Wed Plan . '2 
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© - Chap. 14. A zhird Variety of a Recliner 68 
©. Chap. 15. Of North Dic Recliners 70 


Chap. 16. How to draw the Hour-lines Ap Di- 
rect Polar Plain, which reclines Juſt to the Equi- | 
nodal” 7 


71 
Chap. 2 7. Of 4 North Reclinin 6 Plain, the ſecond 


3 R ariet 73 
© Chap. 18. The third Variety 75 
© Ghap.:19. Of Declining Reclining Plains 77 
Chap, 20, of South Recliners, the firſ * 
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Chap. 21. The Second Variety 4 0 
' "Chap. 22. The.third V, ariety 4 
Chap, 23. Of North Ro the firſt bie 


1h Chap. 24. The N. Variety vi. 99 
Chap. 25+ The third Variety Nw 10 
1 Opp: 26. A Propoſition by which the whole is de- 
4 ated © 103 
| Chap. 25. Of Incliing Plains, both Direct and 
Dioecliaing 10 
Chap. 28. 4 G pe Rule ta une which Pole is 
| OE; « Ny 113 
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Sed I. "Of « 4 South Declining Plain | - | 117 
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wy 1: 0f Horizontal Plass Aus 3 
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Sect. 5. North Direct Reclining Plains x33 
Sect. 6. Of Eaſt and Weſt Direct Reclining Plain? 
. a” 27 

Sect. 7. Of South and North Declining Reclinin 


Plains 1 


Sect. 9. To find the Sun's Atimuth® 1847 
A ſhorter way to find the Samt Azimuth 149 
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| ſcribed upon Sun Dials ; 
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x 8. To make a Reflective Dial, 173 
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Place aſigued, as well as at London, or vubere 
the; Nial is made for _ 3.29 
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Adveriiſements. 


THE Artificer's Looking-Glaſs: Con- 
I - taining, an exact and diverting. Repre- 
| ſentation of the Lives, Conduct, Characters, 
and various Humours of the following Profel- 
* Jors; as it was taken from their own Mouths, 
in their ſeveral reſpective Addreſſes to Mo- 
& ther Ax r. Vi. Limners, Stone-Caxvers, 
Glaſs-Blewers, Frame-work-knitters, Tay- 
lors, Hatters, Carpenters, Joyners, . Brick- 
E  Hyers, Sawyers, Plaiſterers, Glaziers, Wea- 
vers, Wine-Coopers, Potters, Dancing-Ma- 
ſters, Pipe-Makers, Watch-Makers, &c. By 
FE Edmund Carter, Philo- Ars. Printed for J. 
ilford at the Crows near: Stationers Hall by 
E Jadgate-Street. Price One Shilling. 


j . Arithmetik; Geometry, Aſtronomy, eo- 
Staphy and Navigation; the Uſe of the 
Slobes, Maps, Sr. Suryeying, Gauging and 
= Dialling, are carefully Taught by Charles Lead- 
| 
| 


TY 
Ke 


© - Better at the Hand and Pen in Cock-Lane, 
Wo Shire-Dirch, London. Lie 


«Globes, Spheres, Barometers, Thermo- 
meters, "Teleſcopes and Aſtronomical Qua- 
Arants, Declinators for Dialling; all Sorts of 
Mathematical Inſtruments in Silver, Braſs, 
© AJyory or Wood, according to the beſt Im- 
PpProvements; are accurately made and ſold by 
3» by Fowler, at the Globe in Sweeting's-Alley 
* by the Royal Exchange, London. Allo Ma- 
Wematical Books fold. 
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Upon 4 Right Line given to erer - 


PROBLEM E 


Perpendicular 
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D E FINITION: a5 9 


— Right Line is ſaid to be perpendicular 
eto another Line, when it maketh the 
. ny Angles on either Side of the erected 
50 wy Line equal; that is, fo that the Line 
inclines not either to the Right or to 


Po 1005 but ſtandeth upright upon the Line up- 


on which it is erected, as in Plate 1. Fi g. 1. the 
right Line A B is ſaid to be perpendicular to, 


the Line C D, upon which it is erected, becauſe 


the Angles on either Side thereof are equal:; 

namely the Angle A B C on the one Side, is o- 

qual to the Angle A B D, on the other Side, and 

Pr of theſe, Angles are called: Right : wi | 
4 ** f 49 N. 41 ; 
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aud e Line A B fo. ereQed, is called the 


* - 


Perpendicular. 
required to erect a Perpendicular thereupon, from 


| . the Point B; Open your Compaſſes to any con- 
venient ſmall Diſtance, and ſetting one Foot in 


Hg. 1, Side of the Point B.? 
o open the. Compaſſes. to any other con- 
venient Diſtance greater than the former, and ſet- 
ting one Foot in the Point E, with the other draw 
the obſcure Arch G G, as near as you may gueſs 
over the given Point B. Again, (the Compaſſes 
being ſtill opened to the ſame Diſtance) ſet one 


perpendicular to the given Line C D, and from 
the Point B, as was required. | 


ass ᷣ ᷣ eee, 
A PROR I; 


___ 29 ered a Perpendicular.. | 
O .cffeft-this, there are ſeveral Ways, but 1 


6 
4 n 
* + 
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and eaſy. 


— 


L!!r CD be a right Line given, and let it be 


ä the Point B, with the other, make the 
Plate 1. other two Marks E and F, on either 
This done, 


Foot in the Point F, and with the other Foot de- 
ſeribe another obſcure Arch H H, croffing the for- 
mer in the Point A, ſo is A the Point, through 
which if you draw a right Line from the given 
Point B, that right Line A B ſo drawn, ſhall be 


1 He mpon (or near) the Eud of. a gives right Line, 


FT will inſtance only in two, which are familiar 
| | | The 4 


Foot in F, and with the other deſcribe the ſmall 


Geometrical. Problems, 
© The Foſt Way. 


LET A B be a Line given, and from the Point 
A, which is towards the End thereof, let it be re- 
quired to erect a Perpendicular A C. 

A irſt open your Compaſſes to any Plate 1. 
ſmall Diſtance, and ſetting one Foot Hg. 2. 
in the given Point A, with the other Sj 
deſcribe the Arch F E D; then ſet one Foot of 
the Compiſſes in D, (they being open'd to the 
ſame Diſtance) croſs the Arch in E, and ſetting one 
Foot in E, with the other deſcribe the Arch A F 
& croſſing the firſt Arch in F.=— Again, ſet one 


Arch H H, crofling the former in the Point C; 
So the Line A C being drawn, it ſhall be per- 
pendicular to the given Line A B, and from the 
Point A, as was required, _. nl ane Ol 
Tube Second M. 
Lr B be the Point given, and from it let it be 
required to draw the Line BI, perpendicular to 
AB. Open the Compaſſes to any ſmall Diſ- 
tance, and ſetting one Foot in the given Point B, 
pitch down the other Foot at all Adventures, as at 
K, ſo the one Foot being in K, turn the other 
Foot about till it croſs the given Line AB in L, 
then through L and, K draw the Line LK M.,. 
and ſet the ſame Diſtance K L, from K to M, fo: - 
the Line BI drawn from B, through M, ſhall be 
perpendicular to A B, and from the given Point 
B, 8 ns require. 
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4 Geometrical Problems, 


. 


near over the End of the Line. 


parts in Q, (by the fourth Problem following) ſo a 


fall a Perpeudicular to the Line RO, — Firſt, 
F, draw a right Line to the given point V, which 
parts in the point X, with that Extent of the Com- 


* 


. | 5 ti 
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How from 4 Point above to let fall a Perpendicular ll 
.. 70,4 right Line given. 


N this there are. two Caſes. Firſt, when. the 11 
Point above is over (or near) the middle of the I 
T 
B 


Line. And Secondly, when the Point above is 


— 


4 


Tube Firſt Way. be 

Lr RO de a right Line given, and from the t 
pPeoint P, over it, let it be required to dr 
Plate 1. let fall the Perpendicular P Q — Pa 
” Fg. 3. Firſt, open your Compaſſes to any Di- W 
_* ſtance greater than P Q, and ſetting be 
one Foot in the given Point P, with the other th 
deſcribe an Arch of a Circle, cutting ghe given L 
LineR O, in the Points RS. Then, Secondly, Pa 


diyide the, Space between R and S in two equal 


Line drawn from the given Point P to Qa, fhall' 
be perpendicular to the given Line RO. 


| The Second Cafe. 
LET V be the point given, from whence to let 


flom any part of the given Line RO, as from 


Line (by the next Problem) divide into two equal 
an 
paſſes (one Foot being placed in X) with the o- be, 


- ther deſcribe the Arch or Semicircle v O T, cut- 


ing 
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- Geometrical P roblems, ""_ 
ting the given Line R O in O, a Line drawn from 


V to O ſhall be per endicular to the given Line R 
O, and towards the End thereof, as wWas 1 


E 


A A Eh, 


p. R O B. W. | 
How to divide à tight Line given into two equal parts. 


LE T the Line A B be a Line given, to be di- 
vided into two equal parts at tight 11 
Take in your Compaſſes the length of the 
B, or (if that be too long) any orber Diſtance a- 
bove half the length thereof, and ſetting, 
one Foot in the End A, with the other Plate. = - 
draw the Arch CD E, (then the Com- Fg. 4. = 
paſſes unaltered) ſet one Foot in B, and 2 
with the other Foot croſs the former Arch (both, * 
bove and below the Line) in the points F and G3, 
then a Ruler laid from F to G ſhall cut the given, 2 
Line in H, fo ſhall A B be divided into two N 3 
parts in the point H, which was required, | 


30 


Pry. F 
114 


18 Ha 4 
a8 dax G tg : 
P.R-O0-3.0 tf ono. fl vera 


A right Line being given how to draw another right 
Line, which ſpall be Ta-; thereunto, at any _ 
' Diflaxce required, or t ough any Point aff ved. = 


DEFINITION. 


F Paralkel Lines there are princip: y to | 
kinds, viz. Strait or Right Line Parbllels W 

and C ni Parallels. All Circles that are deſeri- . 
bed or drawn upon the ſame Center, whether they 


4 2 
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A 43 
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6 Geometrical Problems. 


be leſſer one than the other, are ſaid 
. j to be Parallel or Comcentrick Circles, as 
late 1. the Circle A BCD may be ſaid to be 
Fig. 5- a Concentrick Circle with, or a Parallel 
Circle to E F G H, becauſe both of 
them are deſcribed or drawn upon the ſame Point 
or Center O; and of both theſe Circles, the right 
Line A C is the Diameter of the greater Circle, 
and E G of the leſſer, the point O is the Center 
of both, and all right Lines drawn from thence 
to the Periphery, Circumference, or Limb of either. 
_ of the Circles, are equal, and are ſometimes cal- 
led the Semidiameters, and ſometimes the Radius 
of the Circle, as the Lines O Cor OB: of the 
greater, and 0 H and OE of the leſſer; it con- 
taining go ſuch Degrees or Parts, of which the 
whole Circle contains 360. _ 5 Fic 
Bor Right Lined Parallels, are ſuch right Lines, 95 


7 6 


that being drawn upon the ſame Plain, and infi- MY”. 
nitely extended on either 


Side, would never con- B —0 the 
cur or meet, but alwayͤs 5B —0 


in all parts retain an e- 
© qual Diſtance, and ſuch are the right Lines B C, 
and B D, in the Ne | 


Margin. e e aer. 

Ix the deſcribing or drawing of parallel Lines, Wn 

there may fall out. two-Caſes or Varieties: As, 1. 
I. Ir may be required to draw a Right Line : 

Parallel to another Right Line, at a Diſ- A | 

%  _-— ANCE SVEN, os 


2. IT may be required to draw the Parallel Go 

Line through a Point aſſigned. 

. AND of this kind there may be two Caſes; For, 550 
1. Tu given Point may be over or under 

dhe given Line; Or, ee d N FN 

2. IT may be oblique to the given Line, 0 


e 


© 
. F 


" 


Geometrical Problems. 
2000 BY 2D.2 TOM» 
1 of tze Faſt Caſe. i 


LEr EF be a right Line given, aud let it be 
required to draw another right Line parallel there- 
unto, at the Diſtance of the Points & and H. 

TaxE in your Compaſſes the given 
Diſtance G H, then ſetting one Foot Plate 1 1. 
„of the Compaſſes in E, (or any other Eg. 6. 

Point near the End of the given Line) 
deſcribe a ſmall 4:82 Arch of a Circle, as IK; 
Then movin the Compaſles to F, (towards the 
other End of the given — deſcribe another 
8 obſcure Arch as 54 VI. then 2 Ruler to the 
very Top of theſe two Arches, * that the Ruler 
| do not croſs, but juſt touch either of them: Then, 
oy the fide of the Ruler draw the Line N ©, and. 
it ſhall be parallel to the given Line E F, and a8 
the Diltance G H, which, was required. 24: aq 


The Second C aſe. | 


Let P Q be a right Line given, and tet? it bel re, 
quired to draw another right Line parallel thereun- 
to, which ſhall paſs through the Point R. 

Finsr, ſet one Foot of your Compaſſes in the 
given point R, and with the other take the near- 
eſt Diſtance to the given Line PQ, which be F; 
is done by opening or ſhutting of the Plae r. 
Compaſſes, till the moveable, Point 92 Fg. 7. 
only tourb the given Line P Q, 3 
ſeribing the Arch s t. The Coinpaſſes fill reſting 
at this Diſtance, ſet one Foot in P, (or any o- 
mer Points to the End of the given Line} and 
with, the other Foot deſcribe the Arch u x. Laſt- 


£7 
_ 
OP * 
1 
3 5 0 
— 


Geometrical Problems. 


8 | 
ly, By the very Top of this Arch Y, draw the; 4 J 
right Line V R, and it ſhalt be parallel to the gi. in 


ven Line P Q, and ſhall paſs directly 9 the 
biven point R, which was bee 


7. third Cc fe. 


Lis A B bet a'right Line given, jel It it be re- 
quired to draw another right Line parallel there- 
onto, which ſhall paſs through the point COC. 

Taxx in your Compaſſes the Diſtan e from the 
| given point C, to the End of the given | 
Plate 1. Line B. then let one Foot in A, the o- 
Pg. haps ther End of the given Line, and with 
the other Foot deſcribe the Arch fg. 
Again, Take in your Compaſſes the length of the 
given Line A B, and ſetting one Foot in C, with 
the other deferibe the Arch die, crofling the for- 
mer Arch in the Point o, fo the Line e C being 
drawn, ſhall be parallel to the Line A B, and ſhall 
_ through the given Point C, as was requited. 


_—_ 


R O B. VI | 

* Three Pojuts a are mot in a « fraithe Line) 1 
vw 
m. 


being given; how to find the Center of « Circle, 
: which ſhall paſs through thoſe three given Points. 


LE T the three given. Points be A B and C, pe 
through which it is required a. Circle ſhould ll + 
de deferbed: Firſt, Set one Foot of the Compaſ- F. 
{es in one of the given Points as in A, and extend I tg. 
the * Foot to B, another of the Points, and | 
raw 


Geometrical Problems. TY 9 


draw the Arch of a Circle G E D. Secondly, 
The Compaſles not altered, ſet one Foot - 

in B, and with the other croſs the for- Plate I, 
mer Arch with two ſmall, Arches, in Fg. 9. 
the Points D and E, and draw the right + | 
Line D E. Thirdly, Set one Foot of the Com- 
paſſes in the third, Point C, (they (till keeping the 
ſame Diſtance) and with the other Foot croſs the 
firſt drawn Arch G E D, in the Points B and G, 
and draw the right Line E G, croſſing the former 
right Line D E, in the point O. So is O the 
Center ſought for; upon which, if you deſcribe a 
Circle at the Diſtance O A, it "ſhall paſs-through 


all the three given. Points A B and C, * 
requited. 2 | 


4 


VEE EEE 


PR OB. VII. 


Tuo Points within a Circle being given, hous to nt 
the Center of a Circle, whith\veing deſcribed, fun 

paſs through the tua given Points; an "iſe 
Led the Periphery or Circumference 5 the sia 
Circle into two * Parts. 


1 5 HIS and the foregoing Prapoſition, come in 
continual Uſe and Practice throughout this 
Work, and therefore more en, to 5 
minded, . 5 

Lr the Circle giren be ABCD, and the 640 
Points within the fame be. E and F, 
Fist, Through. either. dee Points, 4 I 
E,) draw a 5 Line. BED which; myſt paſss 
through the Cetet of the h Ge at R. — 
Secondly 


"xo Eeometrical Problems. 
Secondly, draw the Line A C through the Center, 
and at right Angles to BED. hirdly, from 
the given Point E draw a right Line E 
Plate 1. A, and upon the End thereof A, (by the | 
15 g. 10. fecond Problem) ere the Perpendicular 7 
en A G, croſſing the Line B D, (it being 
Anden dech in the point G, fo ſhall G de 4 third 
Point, and then having the three Points E F and 
= <<, (by the laſt Problem) you may find a Center, 
upon which a Circle being defcribed, ſhall pal, 
=. whoſe Center. will be at H, without the given i 
——= Girole,” upon which point, if ou deſcribe the Arch 
- - of a Circle at the Extent or Diſtance of H E, II 
or HG, it mall paſs through the two given 
"we Points E and F, and divide the given Cirele into 
to equal parts in the points M and L, which was 
required. And that this Arch thus drawn doth di- 
& © vide the given Circle into two equal Parts, is evi- 
n for a Linc drawn from L to M will paſs Li 
dire through the Center of the given Circle, f 
ö ona ſhall ae it into two _ _ 


' * 1 
. - LAX W 7 * ? . 8 — * , 4 * +. - - 


LEGS 


% * 4 6 ü . 5 1 


: * — 0 \ af f \ "IR. « 4 p 9% . * 1 
1 
7 + ol — 
* ; Chor 11] 4 


B: to . 4 ee as eee 


2 i any aſigned —— or Radius. e510. 
Fosse as wit h this whole Trewile, ls, there 
Ts continual M on, and Uſe made of 

of Chords, it wilt not be impertinent 10 place 


* 
I * * 
* - * * » L i. 
N * ” 0 
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l — n - - 
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1 * {x * f * 5 14 = r . * 3 , PS, : J : * K 1 
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8 e 3 ® 
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to diſcover the maki thereof, . e the. [em- in 
ene of ſuch, as ß T Times, Ag 5 


. N 1 baye eh * & * 25 1 TO, 
a Inſira- 


Infirument Maker, to whom theſe Things are 
common. | | oy ; 425 


DEFINITION. 


A Line of Chords is no other than go Degrees 
of the Arch of any Circle, transferred from the 
Limb of à Circle to a ſtraight Line; now 

ircle great or ſmall, is divided (or ſuppoſed to 
er, oe fo) into 360 equal parts, called Degrees, fo 


Line upon which the Circle or Semicircle is de- 


hn that Circle which it deſcribes, and therefore 68 

. Degrees of a Line of Chords is called the Naur 1 

45 thereof. Thus much for the Definition of a2 

4 Line of Choras ; now for "4 7 30 DL A | 3 
J 6 To id W148) heh.-43 HF een 


JE N 4 W 6188 © #9 . = 4 2 4 

Figsr, Draw. a right Line of any length; 8 
B D, and near the Middle thereof, (by the - 
1 fourth Problem) erett the Perpendicular 2: 
A R 8 1 nnen | 


1 Secondly, Open your Compaſſes to the Radts, 
407 or length that you would have your Lire & 


Chords to be of, which ſuppoſe A B, and with he 


„ {WDiltance upon B, as a Center, deſcribe the - 
= drant RS A D. 7 40k eee A 


Thirdly, Divide the Arch or Quadrant A R D, 


lace Inte 90 equal parts or Degrees, which you ina 
m do in this Manner. (Take d. Lang of tfle 
ey Line A B, and ſet that Diſtance upon the Qua- 


drant 


Geometrical Problems, 11 


he Semicircle contains 180, the Quadrant go, - © © 
ind the Radius or Semidiameter (which is that : 
ſcribed) noted in the following Figure with te 
Letters A B, is always equal to 60 Degrees f 4 


12 Geometrical Problems... 
; drant AD, from D to R, fois D R 60 deg. an 


do A, and deſcribe the Arch A E 2 touching the 
; » D, the Chord of go deg. 


3 8 Plate 1. H be the Chord of 80 deg. 
Er. 11. -- Srxthly, Open the Compaſſes from D 


. 44 


ſo will the whole Quadrant be divided into 
L990), 


Urs B the Cc rd of 60 deg. * tO t e Ra: 


80 ſhall you have the Line D F divided into 90 


5 Nr you had three, four, . or five Chords of ſeve- 


AR 30 deg. Then take the Diſtance A R, 
ſet it fro 5 to 8, ſo is the Quadrant divided yy 
to three equal parts, at the points 8 and R, 
each containing 30 deg. This done, divide the | 
ſeveral Spaces between AR, RS, and S D, into 
three equal parts, each of which will be 10 deg. 
according as you ſee the Numbers ſet to them; 

theſe muſt be again divided into two equal parts, 
each part containing 5 deg. and every of thoſe 
into five ſmaller, as you ſee in the Figure, and] 


Feartbly The Quadrant ARSD being thus 
divided.into 90 parts. or degrees, ſet one Foot 
of your Compaſſes in D, and open the other Foot 


Line F P in F, ſo is DF upon the right Line F 


'F; Huh, Open the Compaſſes from D to 80 des, 
and deſcribe the Arch 80 GH, ſo ſhall 


to 70, and deſcribe the Arch 70 I K, ſo 

5 DK the Chord of 0 deg.. _ . 
1 Open the Compaſſes from D to R, the 
or, 50 deg. and deſcribe the Arch LB, 


dias. 
Do the like with 50, 40, 30, 20, Nn 10 deg. 
unequal parts called Chords. 72 
Is this Manner may you make a Line of Chord 
* any length; and ſet it upon a Ruler, aud it is 
t to perform. all the Uſes in this, Book; and it 
were convenient that upon one and the ſame; Ru- 


ral 
* N 


— 


* 


6 „ Re Oc Ut a * 


" Gat Problems: © 


a e Radius's, or a Sector, which "% 
wers the ſame End, as in Practice you” will find 
| e e 


2 Beg Bur provided 72 Lane 0: 
— ſhew you how to work two Concluſions 
re which * 79 75 8 

"1 jalling, the one ic to t Pa 
Day, — the otber. to find. the Ain h Bf 
the Sun at any To and in Place, 7 
Au with 3 I ſhall conclude theſe Geo- 
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= ok the denen underſtanding of that 
4.9.) which followeth, the Reader ought 
to be acquainted with the principal 
Circles of the Sphere; as alſo with 
ſuch other Lines and Points, . as arc 
deſcribed and noted upon the Material Sphere ot 
Globe, in ImitatignoPthoſg which are imagine 


ves. And of fo many of theſ 
lay | 24A 


DE BINI 11 

14 7 . * 
A Sphere or che #8 | Body, containin 
. . only one x or Cite WIE Middle.there is 
Point, from whence all Right Lines drawn to th 
a Superficies are equal. 
Tk principal Circles of which a Sphere 
Globe is compoſed, are in Number ten; where 
fix are great and four are ſmaller Circles. 
A great Circle is that which divideth the Bod 
of thè G obe into two equal Parts or Hemiſphere 
A ſmall Circle is that which divideth the Glc 
into two unequal Pen. I 


- 
* r. 


N 


tepreſent a Sphere or Globe, them le 


2s | 


Afironomy,”. 275 
97 ” „1% 537 v7 tn nag 2102 
. m. fr great cu NY 155 * 

1 ⁰ g. ener 


eee 7 The Lie i 
2. The Meridian, ; 


3. The Æguinoctial, YC 6. 5. Froen to cui Js 
oF, De leſſer a are, 9 41 


1. The en 3. Tus Add Cirdle. 
| cer. , © £2314 14 nde 


2. Te Tropick of Ca . 

Re 1 9 

atnog a cn 2 

Or theſe m —— — of Dialling chere are Prin 
iy big five to be taken Nice ot 9 

great Circles; and two ſmaller Circle. 5 


2 85 
Te great Circles nN Auf 
1 1181188 : 236-1 THOY 1370 * $327 115 21 


1. The Horizany 129204 bie *. | 

/ 4421] 244) The riss, n 
v1: 01-6 prone ar email 5 brat 43; vo 
\ IK "1. 


E-3 9 \ The ieee MK 3136S W 
WA 10 / The Te en 5 e 75 


333 
— 


2. The Tropick of Capricorn. (22! ad A It 
. 27 1 I. Of the H ORTLZON. ws 


Iv the Figure, let the ontermoſt Circle here, 
noted! with the Letters HE ON rtl 


the Horizon is a Circle! which di- g. 4! Ge | 
videth or ſeparateth the vidible! Part 'Y 
of che Heavens hs 042: ſee, from the invi- 1 
„ ſible 13 


+8 " Aſtronomy. 
© Able Pact which we ſee not, and is repreſent- 
ed in the following Figure by the Line (which 
repreſents a great Circle) H QO, ſeparating the 
viſible Hemiſphere H Z O, which we ſee; from 
the inviſible Part thereof H1 N O, which we ſee 
8 0G. - T4 34" 4 


n. 07 the MERIDIAN. 


Tux Meridian is 28 t Circle of the Sphere 
3 whioh pack by the Poles of the World, and 
| through the Zenith and Nadir of 
5" ay x. the Place. To this Circle when 
| 34 12. the Sun cometh, he being above 


7 d- dy, and being in the ſame Circle, when 
4 it <4 under the Horizon, it is then Mid- 
ni 
7 -- Zenith is that Point in the Heavens which 
World foever you be. And, 


. + Tux adir is, that Point in the Heavens which 
* is undet our Feet, directly oppoſite to the Ze- 


witz. f 

Meridian Circle in this Figure is noted 
” with the Letters H Z 0 N, the Point Z at the 
4 5 72 p e Zern, and N the Nadir 


Points, 
mm. of 4 EQUINOCTIAL. 
? Tun Eguinoctial is a great Circle of the Sphere, 


dividing i it into-the Northern and Southern Hemi- 


ſpheres, | which take their Names from the two 


L . Poles, that -deing called /the Northern Hemi- 
here, in which the Norsh Pole is ſeated, and 
_ Southern, in which the Sonth Pole is 2 


i de our: Horizon , . maketh Noon or 


* is direQly over your Head, in what Part of the 


1 
e 
N 
e 


- * 5 
wn , * 
* 


ed. "Unto this Circle, when the Sun in his annual ? 
Motion arriveth (which is but twice in the whole 
Year) the Days and Nights are of equal Longs 4 
through the whole World. £35748) 
T xs Circle cutteth the Axis of the World 25 
Right Angles, and is ſeated in the Heavens 96. 


Deg. or a Quarter of a Circle, diſlant er 3 


ther of the Poles. 

Ir is repreſented in this Figute by the Line: or 
Circle A Qs. The two Poles are noted with 
and 8; P being / the North and S the Soth Paley. 
and ſo the Hemiſphere æ PE, is the Northern, 
and AE S the Southern Hemiſphere: And the br 
Line P QS is the Axis of tbe World, eroſſing be 


Aguinoctial at Right Angles in Q, the Center, of — 


middle Point of the Sphere or Globe. 
. "Of the #wo TROPICS. 


* * 8 * 
Tas two Tropichs are ſimaller- Gireles of th 
Sphere, deſcribed parallel to the quinoctial Cir?ꝰ“E 
cle, and at 23 Deg. 29 Min. diſtant thereframy} - 
that being the greateſt Declination that the unn 
_ from the Æquinoctial towards either of: the 
oles. 
pick of Cancer, or Northern Tropick; the othet 
the Tropick of Capricorn, or Southern Tropic fh 
denominated from the Poles which they reſpect or 
behold. As the Tropick of Cancer, marked withs 
the Character of Cancer, S at each End 
thereof beholdeth P, the Nortb Pole, and the; 
Tropick of Capricorn, noted with the Characters 
of Capricorn, M WM at each nenn rep | 
teth S, the South Pole. Nea 59:37 Anmien 
TAxsE two Cireles are the Bounds, or Limits of 
the Sun's Courſe, for between them: be always 
moveth, never going more Northward or South 
5 c B 3 ward, 


CC 4 
* 5 
, - - 1 


Of theſe Circles one is called the 7 


* 8 = * 
* 
17 ” 


33 A 
1 ward, (thts is, declines not nearer to either of the 
<q Polet) than 23 Deg. 29 Min. Where- 
Plate 1. fore, when the Sun in his annual 
Eg. 12. Courſe ſhall. arrive to the Tropick of 


%Ceancer, Which is about the 10th of 
— ie maketh the Lomgeſt Days to all that in- 


habit in the Northern Hemiſphere. And when 


4 he arriveth to the Tropick of Capricoru, which is 
- about the zith of December, he maketh the Shorze/? 


Nayt to thoſe that inhabit the Northern, and by 

Lange/ to thoſe of — gener Hemiſphere. 
n K 7 1 14901 

Bebe. theſe Circles rel Vers dee ne 

tttßbers deſcribed pon the Se, S e N 

33 e of great Uſe i in r 


1 2 


Hour Cireler, and 4 Azimuth, #4 


24101404 


3 5 He U R Circles are great Circles of the | Sphere, 
1 which meet together in the Poles of: the 


World, and crofs the Equinoctial at Right Au- 
Dies, of which the Meridian (or outward Circle 
in this Figure) is the Hour Circle of 12, the 
freight Line POS, which repreſents the Axis of 
tie World, is alſo the Hour Circle of Six, and all 


the reſt of the Hour Circles are drawn from Pole 


3 to Pale between them, as the Circle PA 8, re- 


preſents an Hour Circle, and ſo of all the reſt, 


N vrhich are 22 in Number, reprefenting the 24 
Fours of the Day and * deing wr round. 


the Globe or Sphere. 1 bist 


d 4 ye 
2 8100 21. 550 toes)“, ir 


Azimutbt are alſo great Cireles'of. the Sphere, 
meeting together in the Zenitb and Nad Points, 
and full upon, or interſect tbe Horiron at Right 
Angtes; as the Hour Circles do the quinoctial. 
Ol cheſe e * Circle of this Fi- 

bi r q ' * vt 


£ 
a 
a 
( 
4 
7 
˖ 
8 
p 
8 
1 


—— 


Deere 


„ 8 


1— 


"Aſtronomy. be, 
gure reptetents the North and South Azjij 

and the Line Z N che Azihinth of Ea ub 
Welt, and is commonly called the Prime Veffical 
Cock. And all. other Circles var throu h.the 
Zenith and Nadir Points, and cut 5 the Hori- 
z0n at Right Atigles, are iutermeg 75 hoon 
between the Eaſt and Welt, * * oo 


South Points. As in Plate 1. K he} 

ZBN is an intermediate it i be Wee if , 
South and the Welt. OE | 
Every Cirete. of the Sth hath its prop 
1 fp Sch By HEY or RR 2 wh, 3 
a 80 in Sith former ii z e Ft 2 
the N Arg the. 55 es ok the | 

they being 98 5 Dig. diſtant from oy; 


Point, from Q the weg Point and fro — I 
North Point, of the Horizon. 1 1 = 


Ars is the Fore. af the Meridian Cube H 23 
AY 'N, it being. 90, Di ge diſtant thereon i in all 


RCP" P lud 8, we Nb 29d Sourh" Piles of 
the World, ate alto the Poles of the ZquinoQial A 
55 oo, Heb ey being removed therefrom,,0n either . 
90 "== 

Bur the Pole of the or BABY, at C, 
and the Pole of the Azimuth Circle Z B N ist 
D, and how to find theſe Poles, and alſo the Poles : 
of any Oblique Circles, ſhall be diſcover'd in di- 
verſe Places of the following Diſcourſe, where 
there i is often Occaſion for the finding of them. 


| N dis, And whereas chromghein this Book there it | 
continual Mention made of Degrees and Minntes, 


know that a Degree is the 360th Part of 
Circle, each of which Degrees is ſuppoſed to = 
| divided into og Parts called Mcaneer, ſo that 45 

| 2445 4 Mis. 


"eo Arona. 
Win. is three. warters of a Degree, 30 Min. half 
wh, e wr 5 es one Quarter of 4 PEE, 

C. 


, 4 * 214 


Tust are dach INT Elements, as I con- 
ceive, moſt necęſſary for the underſtanding that 
which follows; 

Ir reſteth now, that 1 ſhew how to perform 
two or three Aſtronomical Concluſions Geometri- 
cally,” without which the Knowledge of making 
of a Dial will be of little Validity ; for to what 
© Purpoſe will a Dial ſerve without it be rightly 
placed? Or how can you make a Dial for any 

pointed Place, without * ou firſt know the Poſition 
pr Situation thereof? And to theſe Purpoſes 10 
* . following e ions ſubſervient.. | 


— 


eee Rege g all Ties of 


3 11 of the N 1 what eclination the Sun hath from 
I 1 bY "tbe 27 either. Northward or South- 
# ward, I have therefore at the End of this In- 
3 30 . inſerted two T. Ys, the one ewing 
1 


8 tibe Sun's Declination every Day in the Tear. 
my And the other, 4 Table þ Twin he L 


149 * all the Principal Cities 5 


8 41 And Scotland eee 5 Ti 


mei dN Sri )& A 345 Put 
at cis bine Win ir Drift o wod ban „ 
: Ain 111 b aon! 4 1 25 * * 71 728 8 ; {65 } IVI 14} 
nod eie! Tos un 
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5 PROB, 
493 ood mint enen winnings kak 101 
| 
"Laan, hs, were {Xi e 0 Marc e 178 
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W Aſtranomy . 21 


«& 4. 


eee 
mv p ROR NK. 2 


Having the Latitude of the Plate, the Alitade of thei 
Im San, and the Day of the Month given, to pda the. 
tri- Hour of the Di and Azimuib of th Sun. A 


ing ER the Place be London, whoſe Latitude is. T% 
. 32 min. North. Let the Sun's Altitude 

tly be 45 veg. And let the Day of the Month be — 
the 11th of May, at which Tine, by the (Ons, 1 
on ing Table, the Sun's Declination is 20 eg. 8 1 
are Min. North.. 

| FissT, Deſcribe the Circle 1 HZON, repreſen- 1 855 5 
ting the Meridian of the Place ; —— Croſs it it 1 A 
Right Angles with the two . Diameters H Q'O,.. 
for the Horizon, and Z Q N for the Prime Herd — 28 
tical Circle, or Azimath of Eaſt and Weſt. 132 

SEconDLyY, Take 51 Deg. 32 Min. the Latitude 
of the Place, out of your Line of Chords, and - 
ſet it from H to P in the North, and from O to 8. 
the South Pole; . and draw the Line P QS, for the... 
Axis of the World. And becauſe the. Æquinoe- "i 
tial Circle is in all Parts diſtant from the Poles ,of ' 
the World go Deg. take 99 Deg. of. your 8 . 


and ſet them from P to E, and from & to æ, - 
draw the Line E. QE for the Daun * J 


Circle. 4 
ax 45> 2 


TaisDLy, The Sun's Akitude given bein 
Deg. Take 45. Deg. from your Chord, an 


88 


— from H to A, and from O to T; and lay a, 
Ruler either from H to. T, or from G to A,.and 
the Ruler will croſs the Prizes Vertical Circle in 
L, through which Point the Circle. of the Sun: 
Altitude muſt be drawn, and for the drawing of 
it. ou have three W L and T, ö 

8. | 7 


* Aſtronomy. 

by the 6th Problem beforegoing you may find its 
Centre, which will always be in the Prime Verti- 
cal Circle Z Q N extended. 

_ FovrrTnry, The Sun's Declination for the Day 
propoſed, (212. the 11th of May) being 20 Deg- 
20 Min. Northward, therefore 5 20 Deg. 20 
Min. out of your Line of Chords, and ſet them 
from & to C, and from æ to D, towards P the. 
North Pole, becauſe the Declination was: North, 
- otherwiſe it ſhonld have been. ſet towards & the 
South Pole. Then laying a Ruler either from A 
to D, or from æ to C, it will in both Cafes cnt 
te Aris of the World in E, through which Point 
the Parallel of the Sun's Declination for that Day 
mnſt de deſcribed, and for the drawing of it, you 
have three Points, D E, and C, whoſe Centre 
Will always be in the Axis of the World 8 QP, 


extended, and may be found by the former 6th 
| Problem. 


; . ._ *FreTury, Obſerve in your Scheme, where 2 


„ - Parallel of Altitude A L T. and the 
Flute 1. Parallel of Declination D E C, do 
8 13. croſs each other, which will be at the 

Point O, and that is the Place of the 
Sun at the Time of the Queſtion. 

"StxTHLY, By the fore - mentioned 6th problem, 
. an Hour circle through the turee Poims P 
Gand &, whoſe Centre will always be in the E- 
dungen Line extended, if Need be; alſo thro” 
: the Points Z © and N, draw an Azimuth Circle, 
. Whoſe Centre will always be in the Horizon: ex- 
anten when Need requires. 

Chewy two Circles being thus drawn, your 
Schem i An for the finding both of cle 
mow * imuth in this Manner. I N= 


1.6 


44 * * - * - + 
* * 1 
. . . 
* * 
. — , : „ 
o 1 - F 
3 hs > Sl 8 * 4 
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u „ N 5 rer O e ere 
Lax à Ruler to P, the Pol of the World, and 
the Point where: the Hout circle eroſſeth the 
quinoctial; and the Ruler will :eut the Circle 
n 4. So the Diſtance from l t A being mea- 
ſured upon the Line of Chords,- will be [found to 
Neontain 41 deg. 48 min- which: is the Haur of 
he Day, counted fim Noon, which reduced in- 
to Time (by allowing 15 deg. to an Hout, and x 
deg. to 4 Minutes of Time) will be 2 Hours 47 
Minutes, that is; either-47 -Minvtes.afret.2 in the 
Afternoon, or 13 Minutes after 9 in the Forenoon. 
Air > „377 dd 950111] 19419 9d 14 BY 

I. For the Atimnth. 0 att 
22h O bn nge ant -*2 
Lay a Ruler to Z the Zenith, and ta H the 
Point where the Aimuth Circle eroſſethrthe Ho- 
rizon,” and the Ruler Will cut the Meridian Cir- 7 
cle in the Point , ſu the. Diſtance & Obeing me- 
ſured upon the Line of Chords, i bg fe 
to contain 62 deg. 8 min. And fuch is the Sun's 
Azimuth from the South Part of the Metidian— 
Or che Diſtance NA being meaſured pom the 
Chords, will be found to contain 2 g. mn. 
Which is the Sun's Diſtance or Mimum fra ei- 
ther Eaſt or Weſt, according to the Lima 
the Day. {i za di % bra. (dnoA in 
Fn vill Yo Lei en i eie 0 era 
Tnvs by one and the ſame Projection of le 

Sphere, you have found Soth the Hob anck 

the Azimutb, and mai ycpther-Canc)uſions 3 
Aſtronamical might be wrought byſthis m 
of Projection, which I have more fully m- 
e in my Geometrical Exerciſes. But ſeeing 


* 


N ICT.) + 


A 25 10 thar the Ain of ſuch 8 in 
1 Dialling, tha nothing can be done to pux- 


poſe without it, 
Projection, ſometimes the Centres of the 


das. Circles will be very remote, I will here 


an ſhew you another Geometrieal Way, where- 

- 91> y-you'may: find the Azimuth at any Time, 
and in any Place, by ſtraigbt Lines, which 
* will ebe ſome Light and Eaſe to the Practi - 
tioner, that ſo he may compare one Way 
with the other in Caſe.of any Doubt, which 
. 1 * will b Feral Confemation of his Werk. 43 


. = 


e pf; 6E | 7 
is Bib; #1 Another Way ts fd the Avimuth. 
1 ot: x ö £4 


© LET the given Latirude be 51 deg. 34 min. 
Tur Declination North, 20 deg. 
Iux Sun's Altitude 40 deg. 
* ei let the Sun's Azimuth be required. 5 
1 en, Upon the Centre Q; deſcribe the Se- 
mmiciccle H Z O for half the Meridian, 
4 r and. Wen *. valſe. the ee 
, QZ.. 
1 rr, Ser-(by the Help of - 664-1 
| Line. of Chords): 51 deg. 32 min. the Latitude 
- of the Place, from Z to. , ene 2 ot 
te Rquinoctiall. 
nnr, Set 20 dos the Sur” 8 1 
om ZE -towards: Z. to the Point D, (being 
ien North) and draw. the Line D T parallel 
t. E O, foi 1s. Dürr. the. . Parallel of the Sun's... 
Decligation 
1 FEob arif r Sa | Set-- 8 "deg. 1 the "Sun? 8 r Akitude 
given, from Ge Ly; and: from H to M, and: 
* e W er. FOR rern of Ab. 


＋ 

9080 i 53 

| 4 17% } 181 2 
_ 


that in this Way of 


- 


85 1 22 "i 2 


in: FirraLy, - Tale in in your Compaſſes- half. the 

LE- Length of the Parallel of Altitude 8 L, or $M; 

of and with that Diſtance upon Q, deſcribe the i inner: 

he Wl moſt Semicirele. Fag. 

re WM $1xr5LyY, Through the point B, which is where 

e- the Parallel of Declination, and the Parallel of 

e, Altitude do interſect, erect the Perpendicnlar. R O, 

ch dll it touch the innermoſt Semicircle at. C. 

i- LasrLy, Lay a Ruler fromQto C, and it will 

cut the outermoſt Circle in E, 8 ſhall HE mea- 

ch ſured upon the Line of Chords, be 109 deg. 4 

4 min. the Sun's Azimuth from the Norch Part * 
the Meridian. 


E Z ſhall be 19 deg. 47 min. the "Azimuth: | 
from Eaſt or Weſt. And, 


q E O ſhall be 30 deg. 13 min. the Azimuth _ 
the South: Part of. the Meridian. e 8 . 


Having 5 this fair Preparative, I will bore: in 
& ſerz the two fore-mentioned weceſſary Tables of the 
n, Sun's Declination, and Latitudes gf Places; and 
act then proceed to the Art 72 Billing, the Thing 
't Se ene. 12 


a = — awe. " pM * —— 
- EA SnDes Aw, 9 „ „„ Ft N ON . 


+. : 
1 4i4 


4 4g . 


2 E Jun 7 — 


> 
D Fe in e — 87 "Jane 
fei 4413-14 3. 24 8.35 COT 
4 Rn, Fra" 4023.3 
5,2, 37,9. 2018, 3523. vl 
1 hah 36ns ol 
212. tio 423 24] 
290 251 za 1823 "al 
F. 23 ji Ri off 19 3123 28 
11 2103 135 4428 29 
1 % oF 1931 .2 2749 1.5723 30% 
10 io 35. en 4720. 223 30 
16,216, 073313 9120 | 2223 130 
29 5 083312 2 20 3423 30 
9 32 152112 4820 4523 29 
| — — 50 5623 28 
n 27a 289 927 
is 13 T 777725 
me” ber 2729, my 
1814 2421 37 
8 14 4221 4623 7 
3 11 11 5523 14 
by : 15 1952 Ds 10 
» IF} Tie 2 1 
| 5 lus 4 27132 35 
| 5 3422 50 
TY 41/22 44 
aa 47,22 37 
1822 5322 31 
34h2 5822 23 
16 
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| -þ * As * 


ae 
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—4 Table 7 the Sum / 2 8 


1 


7, Taly, e i 22 982 5 * Decay 


419 51011 
519 38 


102 WT 121 4 247 = 4023 8 
2422 14 54. " * 38/1 : any | 
21 ' 5114 360 ces 122 
14 8 22|ts 2823 20 
1 47/8 43 [ | 
9 Js. 5835: 725 


4 
5. 43 16 19 


16 37 


19 1323 2 


4 1 TABLE + the 1 Nabe and La. fe 
titudes of the Cities, Towns, and Ra 
IIlands in and avout Greas Britain and 

: Ireland. 


* 3 'D. M England. 
REdtord, | 5&3 -D; Loa ; 
Berwick 557 50 88 

i Briſtol 5x 27 Norwich 

* 2 Buckingham - 52 * 6. Nottingham 

E- Cambridge - 52 33 — a 

0! Salisbury 

48{Shrewsbury | 

Stafford 

Stamford 

2 58 Truero 

4 Warwick 
50 Wincheſter 

Worceſter 

R | 


19. A, 53 3 28 
332 +18. rmonth 52 59 
- «ia $4 -x4 . Brecknock 225 | 1 
Lancaſter 4 10 Cardigan * 1, $3. BK 
Leiceſter 32 49 Carmarthen 31 36 
FA n 33 14 Carnavan 353 16. 

| | Den- 


4 


% Water © . M. 
* Denbigh 53 13 
X BH Flint + 17 
* Landaff 31 33518 
Monmouth © 51 31 
Montgomery 51 56 
a- Pembroke 51 46 
2% Radnor 52 19 
* St. Davids. <3." 


—__ TABLE, Gr. JD. = 


5 


Scotland. D. 1 d 


King's Town 
A. Single 


Edinburgh 

Glaſgow . 55 $3} Wexford 32 
3 Kinſale 357 44 2 * 1 
15 Nockneß 39 3% 144 7 202 


— — 


rick 


Ce, th perfor nth, 


jeting the tlanof the 5p 
b ne 1 it — 


2 e — Wiſer 19 5 gk | co 

N LIRORMTOT ad 7 b 

Of the ſeveral Sores of Plains aun which DIALS 
are uſually made. 


== i LS may be made upon any plain 
{1 Superficigs, and all plain Superficies 
are poſi — in one or other of theſe 
| three Pofitions,, viz. either Parallel, 
| Perpendienlar,” A Oblique to the Hori- 
zon of the Place wherein the Plain i is ſeated, and 
Ache Hour- lines drawn row any Plain, are 
great 


Gs N owdlo & . Pr, 


eat Circles of the Sphere, which being pro- 
Red upon a plain Superfigies, become. . 
ines. 


e finding out of theſe Lines, and theit true Di- 
ances each from the other, Which do continually 
ary, according as the Plains upon which they 
e deſcribed or ed, are — reſpe ct 
f the Horizon of the Place. > 


] 
; 


8 


£ 
1 


ties. VIZ. 


f which I call "Rey Plain only. 


, Perpendicular. 
to the 3 


ered Plains. 
N HO BEA ce — 
3. Recling O Dired Eaſt Inclining _ 
from the = : CG 
Zenith, or\and theſe ? 
SY inclining Are either 2 0 1 
1:5 tothe fle n 
ri on — 2 Declining = 


lain Now in. che ming of ticles Dials, which 


heſo © in Number 25, J reduce them to 17, by ſup- 


plying the Inchning Plains from, their oppoſite Re- 
el, cliners, as being indeed the fame. ? 


eriſe by comparing my Examples with other 
NN or others with mine You are to take 
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The Art of | Diallings” 3 


Naw the Art of Dialling. conſilteth chiefly. in | 


ori- AND to avoid Miſtakes, which may poſſibly = 


-* 
"% 
_ "he 
- a LY . A 
_— # — 
of 


Or theſe Plains there arg. bat 5 Vari N 
Parallel to dhe Horizon, ac i- the Horixontal 1 
C North & South 


*« 
7 
5 | 
9 


* 


P 3 Notice, = 


+ 
” 
— 


Ag 
ecl 
th, 

A 


ace 
c 


He 


Circles of the Sphere i 


Therefore 


— 


— 


Plains from th, 
take Notice, That 
ins which moſt 2 
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Ie Art of Dialling, 


Poſitions) of their Axis in the 


vens, and not from the 
i 


1 


Thoſe Pla 


if 
CRE TYh. 1% 


« *-4 — 


Sight (or the 
which they 


AY | 
ar t 
„ 2 
114 
N 


> 
E 
2 
2 
E 
= 
"I 
— 
g 
* © 
Lee 2. 


* 
* 
1 3 
— ——— 
* 41 
a 
» — 5 0 
1 * wy 
8 4 
hy 
Vertical 
* . 
1 5 * 
9 * 


North 


|. South FDir®| be 
| 22 Eaſt 


a 


| Polar 


— 


9 


Send a ©, 


I 
11 
10 
1 


Vertex or Zenith Point. 
North 7 Points of the 
South Horizon. | 


Eat pole of the S 
. Horizon. | 


| Poles of the World. 


wa 


= 


Acai, 


ow 
- 
- 
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Again, all leaning Plains, whether Due or 
eclining, whoſe upper Faces behold the Ze- 
th, I call Reclizers ; and the nether, or under 


aces of them, which reſpect, or look down ta 
e Nadir, I call Inclners. - 


This Diſtinction being made, the Plains | 
of all which Examples "OY are 
thus denominated. Ol 


1. Vertical or Hurra 
2. Soath and North Direct. 
3. Eaſt and Weſt Direct. 


Wi Vs 3 v * — ; 


2 * 
5 ' Fo 
of 2 
= 
= 
* E 


4. Coats and North, decli GY Or, 15 10 . 1 Le 8 
0 8 | . =w_ . | 
5. Eaſt and Weſt 15 Os 3 1 

f | | Tnclinmg. =» * 7 


6. Equinodial, Or, South en lining or eh 
ning to the pole. | 

South Direct Recli- * than be 

8. | 10 or — wry JK IE x 

9. Polar, Or North Reclining ae . 

the ce. | | 

Norrb Direct Recli- 18 leſs Nihan the K-. 4 

ning or Inclining quinedial. . _ 

— Equinodtial, Or Soath Declining 1 or . 


x1 Mieſt Reclining to the Pole. 
. 13. O South declining Ea above 2 
| ot Weſt Reclining che N 
14. J or Inclining. under 


15. Polar or North declining Eaſt or Weſt, ke. 2 9 
. Clining or Inclining to the Equator. 


16. North declining Eaſt ore 28 the 
or Veſt Reclining 1 Meridian & 
= or Inclining. under Equator. 


eee Bang. 
ubs are the” ſeveral Plains denotninated, 


„ 


mall now ſhew how the Situation of an Pla 
may be attained, either in reſpect of its Jeclin 
Ew or Reclination. 


„ 
" of 5 &'* 


CH AP. U. 


How to find the Reclination and Dectination 
2 Plain. © 


I. Ber che Aichination. 


TI Reblination of a Plain, is the Arch 0 
the Vertical Circle or Azimuth, which | 
perpendiculnt to the Reclining Plain, or that Au 


mutb, in which the Pole of the Reclining Plai 


lieth, ' comprehended: between the Zenith of th 
Place, aud the Reclining Plain. 
To find which, let ABC D be a Kecliais 
97,3. fit Plain, draw firſt thereon by the Hel 


Plate 2. of a" Ruler and Quadrant, à Line ( 


By 1. I parallel to the Horizon of the Plac: 

which ſhall be the Horizontal Lin 
of the Plain, and croſs at ir right Angles wi 
another right Line K 8, for the Vertical Line d 


dme Plain; to this Vertical Line K S, apply : 


- ſtraight Ruler K I, and to that End of it whic! 


lieth clear "of the "Plain as I, apply a Quadran 


3 F 3 as OLIz having a Thread or Plammet hang 


. N 2 F< * - z Y p R „ Y I o 
N of # . &s a 7 4.5 #1 4 Py 4 : $ * 
* "y Fa » * — 
* 8 F * ; - * # 3 5 4 4 * A 
hate | III . 
. 141. 


ing rom the Centre at I, then ſee what Nuinbe 


of the -Quadrane art contained be 

tween O and L, for ſo much * the Plain re 

N A in e Ck Nt 
Sa „ 


; 


. 2 Hau 1 


AY 1 $Y; 


n Fer the Dedlinition, | 1 us 


* 
SITY Fl Nun 4 


Tur Deelination of A Plan, is an Arch of the 
Horizon. comprehended between the Pole of the 
Plain, and” the Meridian of the Place. Or it is 
the Diſtance of the Plain itſelf, from the prime 
Vertical Circle, or Azimuth of "Eft and Meſt. 
To find out the Deelſtation of any Plain, there 
are required two Obſervations to be made by 
Sun at the ſame Inſtant of Time. The firſt 
the Hotizontal Diſtance - of the Sum from the aid | 
Pole of the Plain. And ſecondly, of the Suns 
Altitule. _ 
yn o find: es 88 Horizon Diftines Mm 1 4 4 5 
the Pole of che Plain. Apply one Edge of 1 
Quadrant to the Horizontal. Line of * vo lan. 
fo that the other may be perpendieulat to it, and 4 
dhe Limb of the Quadtant may be towards the i 
lizinW Sun, and hold the whole Quadrarit tak 
Hel (a5 near as you can eonjectare.) Then tiblding ©. 
ne ( vp a Thread: and Plummer at full” Liberty, 8 
Jace] at che Shadow '6f- the *Phread thay" paſÞ Bott 
Lin through the Center and Limb of the Quadrant, 
wü obſerve then the Degrees cut by the Shadow of 
ze off the Thread, and number them from h 4 
ty of the Quadrant that ſtandeth ſquare ot perpendi⸗ 
hie eufar to the . For thoſe Degreex ate th the , 
| * Diſtanee required 3 
Tuis Horizontal Diane Angi th 17 25 
Alticide 3 obſerved at the fame Time,” (as | 
as may be) will Help you to the P¹ν Ver 
tion d Rates bb wing?! 3 % Ha 4 
FiRST, By having the Altitude, you my 80 he 
the Azimuth by the two laſt Problems of the 
Introduction, then by comparing the * 
41 a 5 | | an 


o — tar nf” — 4 * » * 


- * » * 8 p 
9 . 
. 
* * N 
LS 

C 

b 
<A 

> 

4 

* 

* 

* 


and this Diſtance together, you may find the 
Plains Declination in this Manner. 


Shadow of the Thread fall between the S$ozzh, and 


the Difference between the Diſtance and Azimath 

is the Plain's Declination ; and if the Azimuth be 
the greater of the two, then the Plain declines to 
| the ſame Coaſt whereon the Sun is; but if the 


& the contrary. Coaſt. 


Z $800, 90 Degrees, 


bs — South do exceed 90, you muſt take the Reſi- 


Plaiu's Declination from the North towards that 


| Geometrical Dialling, 


WHEN you make your Obſervations of the W 
Sun's Horizontal Diſtance, mark whether the 


that Side of the Quadrant which. is perpendicula 
to 18 P lain, 


' IF the Shadow fall between them, the A- 
. and Diſtauce added together, do make the 
Declination of the Plain, and in this Caſe the De- 


clination is upon the ſame Coaſt whereon the Sun's 
Greys is. 


Ir the Shadow fall not between them, then 


Diſtance be the greater, then the Plain declines to 


Ay here note, that the Dackuation thus found 
is always accounted from the South, and that all 
clinations are counted from either South or North, 
towards either Eaſt or Weſt, and muſt never ex- 


, IF therefore the Degrees of Declination from 


due of that Number to 180, and that ſhall be the 
Plair's Declination from the North. . 


2. Ie, the Degrees of Declination exceed * 
then the Exceſs above 180 Degrees gives the 


Coaſt, whieh is cer to the Coaſt whereon 
the Sun $51 pods 


ww «7 


, 

1 - . * % 

J. . = 
1. Of 


ths ve dle obs dle cl odio 
pu * of Vertical Dialing. . 
„ ur. 


dow to draw WA Howr-Li ines pen 47 entice len. 
monly called Horizontal) Plain. 


xample, Of a Vertical or Horizontal Plain; in the 
Latitude of London, which is 51 deg. 32 min. 


IRS T, Draw a Circle ESW N, which 


rath Gitcle let repreſent your Vertical plain; cross 
z be Min the Middle thereof at right Angles with the 
to vo Diameters, viz. S Q N, for the Meridian; 
the d Hour-line of 12, and EQ W for the prime. 
$ to Mecrtical or Hour-line of 6. 


SECONDLY, , Becauſe the Latitude of * hee 
51 dep.” 32 min. take 531 deg. 32 min. out 6f 
pur Line of Chords, ang kt chat. Diftarice from 
reh, t. 4, and from W to 

ex. Ml Trikpry, Lay a Nile rem E to a, and it wil 


It the Meridian Line S N, in the Point P. 55 


* hich Point P is the Pole of the World: And a 


den- Ialer laid from E to ö, will cut the Meridian 


the the Poigt E, Co is 2 *the Point here the 
Nuoinoctial e 8 the Meridian; and [i us have 
180, u three Poin E, E. aud W, through 
the Which you miſt Ae che EquinoQia] Cir 
that E W, _ Whole | Center 

i always be in the Me- 4 Rai ko⸗ Hoi 
lian” 8 N. 85 that you e Dial for the. 
ay Cafify" find it, as hath  Latifade of London, 
en before fanght, arid in 3 deg.” 32 "mite; 
is Manner alfo. Draw the Flat 2. 5 5 2. 
ine E W, which divide in | HR, 


GC twWo 


* 


3 | Gerrit Dialing. a 7 
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8 Creometrical Di y 
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two equal Parts in the Point A, upon which 
pot A, raiſe the Perpendicular A C, cutting - 
the Meridian 8 N, in the Point C, which is the 
E Center of the Equinoctial Circle EE W, upon 
which Point, and the Diſtance C E, you may © 
mes: CAM..c34.4 5 
FoprTHLyY, Divide the Semicircle EN W, , 
| into 12 equal Parts at the Points O © ©, &c. be 
E _ _ ginning at the Point N, and ſetting 6 on either ſide 
* thereof. The Semicircle may eaſily be divided 
into 12 Parts in this Manner; for 60 deg. of 
the Line of Chords will divide it into three e- 


into two, that is, into d equal Parts, and 15 deg 
is the bald | 
Semicircle. . . 


— * 
= 
4 * 
"0 * 
"1 - 
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* 
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Geometrical Dialling 39 
nch the Plain, ſo ſhall they be the Hours of 7 and 
8 at Night: —— Alfo the Hour-lines of 4 and 
| 5 in the Evening, being drawn through the Cen- 
Pong ter Q, will become the war Maer of 4 and 5 in 
ah the Morning. 
W For the Stile of this Dial, take 51 deg. 32 min. 
be che Latitude of your Place, out of your Line of 
'-. cCnords, and ſet them from N to e, upon tho 
Circle of the Plain, ſo ſhall a Line drawn from 
Q through e, be the Axis or Stile of the Dial, 
which may be a thin Plate of "Braſs, cut exactly 
to the Quantity of the Angle e Q N. 51. deg; 
32 min. and ſet perpendicularly upon the Line- 
of ,12, or the Meridian S Q N, with the angular 
point at Q, and thus is your Dial finiſhed. 
del le iato this, or any of the following Dial 
$5 Ma have a Deſire to inſert the half Hours and 
"x Quarters, divide the Spaces between every one 
of the Points O O into two equal Parts for the 
Half, and into 4 equal Parts for the Quarters 
of Hours, and proceed with putting on of them 
in all Reſpe&s as you did with the whole Hontz. 


eee eee 


II. Of Upright or Eren Plains. Y 
CHAP. W. 5 


THO 8 E Plains are ſaid to be Ere&Z or Ups: 
right, which ſtand perpendicular to the Hori- 

204 of the Place, whoſe Vertex or upper Part 
tendeth to the Zenith, and their lower Part to 
the en and ſuch are the Walls of Steeples, 
C 2 | Churches, | 


5 


14 Geometrical Dialling. 
E Churches, Houſes, or the like, againſt which (for 


the moſt part) Dzals are made. 
Ox theſe Upright or Eredt Plains there are two 
Sorts, viz. Direct and Declining. | 
Tnose Ere& or Upright Plains are ſaid to be 1 
direct, which do directly behold either the trueM cut 
Eaſt, Weſt, North or South Points of the Ho- oft 
rixon, or Whoſe Poles do lie dire& in either of wil 


them, and theſe Plains are called Erect Dired ] thre 


Plains. for 


Inos Ere& or Upright Plains are ſaid to de- vi. 


cline, which do not lie in, or directly behold any be i 
of theſe Points, but are ſituate under ſome other be.) 
Azimuth, as South-Eaſt, North-Weſt, North-Eaſt i cal 
 &c. and theſe Plains are called Erect or Upright Or 
_ Declining Plains. Of both which ſorts I ſhall give two 

you Examples. And, | ES 


ae eee OBO eee 606660 
I. Of Upright, or Erect Direct Plains 


"CHAP. v. 


3 = - | a 
How to draw the Hoar-lines upon & Direct 
| TOE? OR South Plain. 3 


Example, Of 4 Direct South Plain, in the Ls 
tiitude of London, 51 deg. 32 min, 


IRST, Draw a Circle Z E WN, repreſent 
ing an upright direct South Plain, croſs it al ec 
right Angles with the Diameter Z N for th: they 
Meridian, or Hour. line of 12, and W QE fo 
the prime Vertical Circle, or Hoar-line of Six. 
- ,- SECONDLY, Out of your Line of Chords tak: Cor 
38 deg. 28 min. (which is the Complement o of tl 
1 -, "Uh 


1 05 Dialling. 41 
the Latitude of the Place) and ſet that Diſtance ; 
upon the Dial. plain from Z to a, and from E to 
b, and from N to e. 

TaiRDLY, Lay a Ruler from W to a, it will 
cut the Meridian Z N, in the Point P, the Pole 
of the World; and a Ruler alſo laid from W to 6, 
will cut the Meridian in A, ſo is E the Point 
through which the EquinoQiial muſt paſs 5 and 
for the drawing of it you have three Points given, 
viz. E, E, and W, and the Center will always 
be in the Meridian Line Z N, (extended, if need 
be.) The Center you may find by the Geometri- 
cal Way taught at the Beginning of the Book. 
Or thus, draw the Line E and divide it into 
two equal Parts in A, upon A | 
erect the Perpendicular AC, An Exec Direct 


extending it, till that and the South Plain. PBI. 


Meridian Line concur in G, 2. 1 3. 
ſo is G the Center of the 2668 
quinoctial Circle E EW. 


FoURTHLY, Divide the Semicircle E N W 1 1 


to 12 equal Parts, at the Points © © ©, Se. 

FiFTHLy, Lay a Ruler to Q, and each of theſe 
Points © © ©, and the Ruler will croſs the 
Equinodtial Circle in the Points * * *, &&c. di- 
viding that into 12 unequal Parts. 2 

SIXTHLY, Lay a Ruler to P, (the Pole of-the - if 
World) and every of the Marks * * „ e. ang 
the Ruler will croſs the Circle of the Plain in 
the Points | | |, Ec. 

LasTLy, If through the Center Q, and the re- 
ſpeQive Points x x 1, e. you draw right Lines, 
they ſhall be the true Hour-lines of an Erect Di- 
red South Plan. 8 

For the Stile, take 38 deg. 28 min. the 
Complement of the Latitude of your Place, out 
of the Line of Chords, and ſet them from N to e, 

| C 3 drawing 


My 
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drawing the Line Qe for the Axis of the Stile, 
which muſt hang directly over the Meridian, ot 
Hour-line of 12, and muſt point downwards to- 
wards the South Pole, becauſe the Plain beholds 
the South Part of the Meridi:n. | 
In making this Dial you have made two Dials 
for the Ere& Direct North Dial is but the back-ſids 
of the South, it lying in the ſame prime Vertical 
Circle, only as this beholdeth the South Part of 
the Meridian, and hath the South Pole ele 
vated above it, the other bcholdeth the Notth 
Part of the Meridian, and hath the North Pole & 
levated above it, and as the Meridian Line Z 
N in the South Dial repreſenteth the 12 a Clock 
Hour-line at Noon, the back- ſide thereof (namely 
the North - ſide) repreſenteth the Hour- line of 14 
at Midnight, and therefore is not expreſſed, nei 
ther the Hour lines of 9, 10, 11 at Nigbt, ot 
of 1, 2, 3 in the Morning, the Sun to us n 
ver being above the Horizon at thoſe Hours 
Wherefore the North Dial is only capable of re- 
_ceiving 'theſe Hours, namely, 4, 5, 6, 7 and? 
in the Morning, and of 4, 5, 6, 7 and 8 a 
Night, and (in this Latitude) not of all them nei 
ther-; for it win never ſhine upon this Plain at 
8 in the Morning, or at 4 in 
An Eredt Direct the Afternoon, but it is beſf 
Nirth Plain. Plate to put them on (as in the 
2. Hg. 4 Figure) that thereby you ma 
know how much it is paſt 
in the Morning, and how much it wants of 5 ig 
the 8 ä 


- 
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CON ERICA SNARE EDN 
CHAP: vl. 


How 7 70 draw the Herren pan an Erect, bree, 
571 alt, or Weſt Plain. 


1 Call that an Eaſt or Weſt Plain, which ies iti 
the Meridian of the Place, and whoſe Poles 
lie in the Prime Vertical Circle, or Azimath of 
Eaſt or Weſt. 

Now for as. much as-the Plain lieth in the very 
Meridian Circle, in which atfo the two Poles o 
the World are ſeated, the Plain muſt neceſſitily 
paſs through both theſe Poles, and ſo neither of 
them can have any Elevation above it; ; wherefore 
the Hour-lines in theſe Dial muſt be parallel 
to one another, and conſequently parallel to the 
Aris of the World: And the Dial ' muſt have 
no Center: However the Dial, wes W at A 
followeth. A 1 


Example. of an Fal Direct Dial, in the Latitads | 
f London 51 deg. 32 min. 
LET ABC D be a Dial-plain; upon which E 
you would draw a dire& Ea Dial, upon the 
Point D, if it be an Eaſt Dial; or upon the | 
Point C, if it be a Weſt Dial; + 
with the Radius (or 60 deg.) An Erect Di. 
of your Line of Chords, de- rect Eaſt Dial. 
ſeribe an obſcure Arch of a Cir- Plate 3. Fig. 1. s 

cle E F, then from your Chord 
take 38 deg. 28 min. the Complement of the La- 
titude of the Place, (which is alſo the Height or 
Elevation of the Equinodtial) aud ſet them from 
E to F, and draw the Line D F quite through 
the Plain. Then, _ you may proportion your 


+ Stile 


A 
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Stile to your Plain, ſo that you may bring on all 
the Hours from Sun-rifing to 11 a Clock, affume 
two Points in the Line F D, one towards the 
End D (at the Point G) for the Hour-line of 11, 
and another at H, for the Hour-line of 6, and 
through the Points G and H, draw the Lines | 
11 G 11, and Hes, perpendicular to the Equi- | 


-_ npCtial Line D F. This done, upon the Point 


, With 60 deg. of the Line of Chords, deſcribe 
an obſcure Arch of a Circle I K, and ſet thereon 
15 deg. of your Line-of Chords from I to K, and 
draw the Line G K, to cut the Line 6 H 6 in the 
Point L, ſo ſhall L. H be the Height of the per- 


| pendicular Stile proportioned to this Plain. 


Now for the drawing of the Hour-lines, ſet 
one Foot of the Compaſſes, (opened to 60 deg. 
-of the Chord) in L, and with the other deſcribe 


F the Arch of a Circle MN, betwixt the Hour- 


line of 6, andthe Line G L, which divide into; 
equal, Parts in the Points © © © © ©, and a 
© Ruler laid from the Point L'to each of theſe 

Points, © © ©, c. will cut the EquinoQial 
Line H D, in the Points * * * *.*, through which 


Points draw Lines parallel to 6 H 6, as the Lines 


* 7,8 * 8, Sc. and they ſhall be the true Hour- 
ines of an Eaſt Plain, from 6 in the Morning till 
I 1. before Noon, but for the Hours of 4 and 5 in 
the Morning, you may put them on by ſetting the 
ſame Diſtances upon the EquinoQial Line before 
6, as there is from 6 to 7 and 8, after 6; and 
through thoſe Points draw the Hour-line of 4 and 
5, parallel to the Hour of 6, as you ſee done in 
the Figure. 6 e 
uus is your Dial finiſhed, and in the making 
bol it you have made two Dzals, namely, a Weſt Dial 
as well as an Eaſt, for it is the ſame in all Re- 
| 11044 ſpects. 


. 


* 
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ſpects. Only whereas the Arch A F through 
which the Equinoctial paſſeth in the Eaſt Dial, 
was drawn on the Right-hand of the Plain, in the 
Weſt it muſt be drawn on the | 
Left-hand, and the Hour-lines Ax Erect, Direct 
of 4, 5, 6, 7, 8, 9, 10, and Weſt Dial. Plate 
11, in the Forenoon on the 3. Fig. 2. 


I Eaſt Dial, muſt be 8, 7, 6, 5, 


155 "and 1 in the Afternoon upon the Welt 
Dial. 

Tus Stile of the Eaſt or Weſt Dials may be ei- 
ther a ſtrait Pin of the juſt Length of the Line 
HO, which is equal to H L in the Eaſt Dial, 
fixed in the Point H, upon the Hour-line of 6, 
and exactly perpendicular to the Plain, ſhewing 
the Hours of the Sago of the Apex, or very 
Top thereof. 

Ok, it may be Plate of Braſs of the fame 
Breadth with the Diſtance between the Hour-lines. 
of 6 and 3, which muſt be ſet perpendi- 
cular upon the Hour-line of 6, and fo it will ſhew 
the Hour by the Shadow of the upper Edge there- 
of, as in this Welt Dial. | 

Tnxsk five Dials here deſcribed, viz. the Ver- 
tical, the South, North, Eaſt, and Weſt Ere&, Di- 


Wed, may be made upon a Stone cut ſquare in form 
of a Die, which Body is called a Cube, 


* * - PP” * 
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II. Of Upright N Plains. 
CHAP: 


1 How 10 draw 5 Hour- lines upon a South or Nor 
'  Ere@ Plain, Declining either Eaſt or Weſt. | 


THE upright or ere Plains, that we hay 
: hitherto treated of, are ſuch as did direct) 
' behold the four Cardinal or principal Points d 
the Horizon, namely, the Eaſt, Weſt, North ani 
South Points. All other upright Plains are ſaid ti 
decline, and their Declination is counted fron 
the North or South, towards Eaſt or Weſt, an 
theſe Plains are called South or North Erect Plain 
"declining Eaft or Weſt. 
- * _ BeyForx the Hour-lines can be drawn upon an) 
of theſe Plains, two Lam muſt be given, an 
three other Things muſt be found. 


The Things given muſt be, 


1. The Latitude of the Place. 
2. The Declination of the Plain. 


The Things required are, 


- I. pe Height of the Pole (or Hile) above the 
lain. 

2. The Diſtance of the Subſtile from the Me 
- _ridian, or 12 a Clock Hour- line. 
3. The Plain's Difference of Longitude. 


For the finding of theſe, we muſt project upo 
the Plain ſuch Circles of the Sphere (in their 2 
| 0 


t 
rn 
| 
1 
| 
| 


ane e 
Poſitions) 12 are requiffte for the finding- [of idem, 
and thoſe Circles are, the Horizon, the Meridian, 
and the Eguinoctial: Which F they how to 
perform by giving an 


72 of a South Erect Plain, 'dechnin Webb 
rd 24 deg. 20 min. in the OY 


51 11 deg- 32 min. 
Give Latitude of the Place. * 32 | : 
T Declination South-Weſt 24 0 * 4 
d. m. | 


5 - Diſtance of the Subſtite from 
the Meridian, 18 
Required Height of the Pole (or Stile) 22 
dove the Plain, 384 8 
Plain's Difference of Longit. 30 0 


75 find which,. 


E Deſcribe the Circle Z. H NO, repreſens- 1 

ting the declining Plain, croſs it at right Angles, 

with the two Dinncitle Z AN, and HO, 

the Point Z repreſenting the enith, and N ne | 

Nadir, and the Line Z Q N, the vertical or per: 
pendicular Line of the Plain (and the Hour-line: 3 

of 12) and the Line HO is the Foa I 

Line thereof. 3 

e th | Secondly, Becauſe the Plain Jeclines 24 dex. 20 
min. from the. South Weſtward, ſet 24 deg. 20 ⁴ 

Mc min. from N to a, and from O to c. "Then lay 
| a Ruler from Z to a, and it will cut the Horiæon- 


tal Line HO ins, ſo is 8 the South Point 
of the Horizon, through which the Meridian muſt 
apo be drawn, and for the 27 N. of it you have 
true} three * VIZ. wy and and. the Center. 
' Win 


1 
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An Upright. Plain will always be it. the il 
35 the Soath Horizontal Line H Q bo. 
Weſtward 24 d. 20 m. O, extended if need be. th 


Plate 3. Fig. 3. Which Center may be 

found Geometrically, as is 
formerly taught. Then lay a Ruler from, to c, 
and it will cut the Horizon in W, the Weſt Point 
thereof. 

Thirdly, Having drawn the Meridian and the 
Horizon, take 51 deg. 32 min. ont of your Line 
of Chords, and ſet them upon your Plain, from 
H to i, and from N to 4. 

5 Foxrebly, Lay a Ruler upon W, the Weſt point 
of the Horizon, (which is alſo the Pole of the 
Meridian) to , and it will cut the Meridian in 
the Point P, ſo mall P be the Pole of the World, 
through which Point P, .and Q (the Pole of the 
Plain) draw the ſtrait Line B P Q D, repreſenting | 
the Axis of the World, and the Subſtilar-Line of 
the Dial. 

» Fifthly, Lay a Ruler from W to d, and it will 
eroſs A Meridian in the Point E, ſo is Æ one 

Point in the Meridian, through which the Equi- 

4 noddiial mult paſs : And the Point W in the Horiz. 

* -40n is another. So have you two Points within 

the Circle, by. which to. draw the Equinoctial, 

-which you may do Geomerrically, as is before 
taught. Or you may find it thus, the Center of 
| the Equinoctial will. always be in the Axis of the et 

World, and therefore in the Line BPD. Now Ev 

F to find the Point, draw the Line E W, which at 

divide into two equal Parts in the Point a, upon,» t 

- erect a Perpendicular, till it cut the Axis of the P 

World, extended in m. So. is m the Center cf 8 
the EquinoRtial, upon which Point you may de- 

|  ſeribe it. And thus have you drawn upon. your W at 

3 Plain all the three Circles required, vg. the e 

| | Horizon, 


- 
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Horizon, Meridian, and the | Equinodial' by which 
| may be found the three Requiſites belonging to 


be 8 u 2e n -44 | 

is 1. To find the Height of the Pole above the Plain, 

c, N in the Scheme by the Line P B. Lax 

int a Ruler to G, where the Equizodzal cuts the 
Plain, and to P the Pole of the World; the 

the Ruler will cut the Plain on the oppoſite Side 

ine in the Point v. So the Diſtance from B to v, 

OM meaſured upon the Line of Chords, will be 

i found to contain 34 deg. 33 min. the Height 


the come to the drawing of the Hours; to effect 
ow W which, lay a Ruler to P, the Pole of the World, 
ich and E, the Interſection of the Eguinoctial with 
n IM the Meridian, and it will cut the Plain in the 
the Point x. — At this Point & begin to divide the 
r of W Semicircle L & G, into 12 equal Parts, at the 
de- Points © © ©, Se. Then laying a Ruler to Q, 
our and every of theſe Points OO ©, Sc. it will 
the cut the EquinoQial Circle, dividing that into 


of the Pole above the Plain 


2. To find the Diſtance of the Sulſtile from the - 


Meridian, repreſented in the Scheme 4 the Ar- 
ches Z B, or N D. Take in your Compaſſes 
the Diſtance Z B, or N D, and you ſhall find 


either of them equal to 18 deg. 8 min. and 
+ ſuch is the Diſtance of the Subſtile from the 


_ _ Meridian. At Ind don guide 
3. To find the Plains Difference of Longitude, 
repreſented in the Scheme' by the Angle 7 
Lay. a Ruler from P to. E, it will cut the 
Plain in x, ſo the Diſtance between D and 
x, meaſured upon the Line of Chords, will 


be 30 deg. And ſuch is the Plain's Diffe- 


rence of Longitude. - © 


4 


Laſtly, Theſe Requiſites being obtain d we 


* 12 


*. 


5 op i 


% 
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14 equal Parts in the Points * , H. 
A A Ruler laid to P, and every of theſe un. 
equal Parts * ***, c. will divide the 2 into 
12 unequal Parts i in the Points [I] — 
Lay a Ruler to Q, and every of N Points til, 
c. drawing Lines by the « Side thereaf and they 
ſhall be the true PROTEINS Oper tÞ fach 2 decli- 


Pham, | 

od have you finiſhed the enim, the 
Subſtilar-line, (or the Line upon which the Stile 
muſt ſtand) is the Line Q D, falling (in this 
Dial) paſt upon the Hour- line of 2 in the Aﬀter- 
noon , becauſe ' the Plain declined Weſtward. 
The Angle of the Stile is DQR, containing 34 
deg. 33 min. and muſt be either of Plate or Wire 
brought to ſuch an Angle, and muſt ſtand perpen- 
dicular to the Maw and workin over the Subſt 
2D. | 
Now have you finiſhed your Dial, and in fo 

doing you have i in this one made =o Dial, » vir. 


— „ — 0e 2. eee 2 


FY AY 


d. m. 
24 20 


8 TT South declining Eaſt 
North declining Welt 


- South declining oe 
CNorth bg Eaft 


1 * 


* placing of the Numbers of the Hours and 
the Stile reſpectively upon each Plain. For in the 
South-weſt Plazz, which we have now deſcribed, 
the $//e ſtands upon the Hour-line of 2 in the | 
Afternoon ; in the South-Eaſt declining as much, | 
it will ſtand upon the Hour-line of 10 before 
Noon. And fo all the Morning Hours of. the 
Weſt Decliner, will be the Afternoon Hours of 
the Eaſt Decliner; and the Afternoon Hours of 
the Weſt Decliner, will be the Morning Hours of 
the Eaſt Decliner :. — ſo the South —_— 
e 


La 


and 
the 
ed, 
the 
ich, 
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the 
of 
of 
of 
ner 
vill 


them, I will, (decauſe theſe Dials are moſt in uſe) 


Deviation from the Meridian, cauſeth the Pole to 
have but ſmall Elevation, wherefore the Dial (as 


Cree Dialing, 


will produce the North-weft . | 
Decliner ; and the South-weſt The four eight 
Decliner, the North-eaſt De- Declining Diali. 
cliner, by only extending the Plate 3. Ex. 4. 
Honr-lines, Stile, and Subſtile 4 
quite through the Center. And that there may 
yet remain no Doubt, I have drawn all the four 
Dials in one, by which you may plainly ſee that 
there is no Difference between them, but what 
hath been already intimated. Only before I leave 


give you one other Example of an upright declin- 
ing Plain, which by Reaſon of its great Declina-- 2 
tion from the Prime Vertical, or its Poles great 


all ſuch like) muſt be drawn le a Comer, of / 
the Directions following. | 4 


daa xx. ard ana gates | 2] 


CHAP. YEE: 


Huw to draw the Hoar-lines upon Upright far De- J 
clining Platns, which by Reaſon of the ſmall E- 
levation, which the Pole hath over ſuch Plains, © 
the Hours (if they be drawn from a Center) cannot 
be of any comperent Diſtance one from another. 9 


HOSE Plains which lie near to the Meri- 
dian Circle, and whoſe Poles (conſequently) 
near the Prime Vertical Circle, or Azimuth of Eaſt 7 
or Weſt; the Pale hath. but fmall Elevation a- 
bove ſuch Plains, fo that the Honr-lines : (eſpeci- 
ally thoſe of them which fall near to the Subſtile) 
from the Center, cannot be drawn at any com- 
ram I 


_— 


Chapter, viz. 


4 + 32 min. 15 


4 Fit, Draw the Circle Z HNO, 
83. 


"Fa 4 * Geomevrical Dalles. 


petent Diſtance, without à large Extention of 
them. To remedy which Inconvenience, you 
may draw | the Hour-lines for ſuch a Plain at 
a convenient E and in a little Room, 
without any rd had to the Center. But be- 
- fore you « hows draw the Dial, you mult: firſt 
find the three Requiſites mentioned in. the laſt 


1. The Heig ht of the Pole above the Plain. 
2. The Bilance of the Subſtile from the Meri- 


dian. 


3. The Plain's Difference of Longitude. 


Example of an Upright South Plain, declining Eaft- 
ward 80 deg. in the L of London — deg. 


To find theſe Requiſites. 


crofling it with the Diameters Z N, 
the Perpendicular, and-H O, the Ho- 
rizontat Line of the Plain. 

Secondly, Becauſe the Plain declineth 80 deg. 


Fg. 5. 


þ Extra, ſet 80 deg. from N to a, and from 


10 b.. 

Thirdly, Lay a Ruler to Z. and a, it will cut 
"the 3% 4p in 8, the South Point thereof, and a 
Ruler laid to Z and b, will cut the Horizon i in E, 
the Eaſt Point thereof. 

Fourthly, Having the three Points Z S and N, 
©: through them draw the Meridian Z 8 N, whoſe 
Center (by any of the Ways before taught) will be 


Fe to be at m. 


. Fifubly 


ot 
you 
at 
om, 
be- 
firſt 
laſt 


i- 
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Fifthly, Out of your Line of Chords take 51 
deg. 32 min. the Latitude, and ſet them from O 
to c, and from N to 4. Then laying. a Ruler 
from E to c, it will cut the Meridian in P, the 
Pole of the World; through which Point P and 
Q, the Center of the Plain, draw the right Line 
> QB, for the Axis of the World. Alfo the 
Ruler laid from E to d, will cut the Meridian in 
E, ſo is A one Point in the Meridian, through 
which the Equinoctial muſt paſs, and R is .andgther 
Point in the Meridian (extended) withopt, the Cir, 
le, and a third Point is E, the Eaſt Point of. the | 
Horizon. Now foraſmuch as theſe three Points 
RE E, through which the Fan is to be 
drawn, "are almoſt in a ſtrait ine, ſo that the 

enter of it will be at a very great Diſtance, -we 
ill forbear deſcribing of that Grcle, and content 
ourſelves, that we, have found the Points RE Æ 
hrough which it ſhould paſs; becauſe we. ſhal 
draw the Hour-lines in this and the like Caſes by 
other Means, and therefore I an e to 0 
he other Requiſites. And, 


1. To find the Height of the. Pale above * Plats, 2 
repreſented by P C. Take 50 deg. of yaur, © | 
. Line of; Chords, and ſet them from c to c, a 
Ruler laid to e and P, will cut the Plain in 
o, ſo is 0 C the, Height of the Pole (or Hile) 

above the Plain, viz. 6 deg. 12 min. 

2. To find the Diſtance of the Sabſtile from the 
Meridian, e B N or Z c,—Take ” 
the Diſtance BN 1 " 
(which is equal thereto) in As Efes Seu 
- your Compaſſes, and mea-, Plais Dedlining” 
ſure it upon your Line of Pls F. ard 80 . 
"4 ſo you ſhall find y Hg. tb 


% 


ba . "Connie ink Te 


it to contain 38 deg. 4 min. which is tief 
Diſtance of the Sab e from the Meridian. 
17 To find the Plain's Difference. of Longitude, re. 

8 by the Angle 2 E.— Lay a, 
uler upon P and E, Jr will cut the Plais 
in g, the Diſtance g B. meaſured upon the 

Line of Chords, Will. Lontain 82 40 min. 

the Plain's Difference of Longitude. « 


e three Requiſites being thus found, | 
will now proceed to dtaw- the Dial, without any 
Tt had to the Center. | 


Hor 10 draw the Albi, upon . Plas, 


82 Draw a right Line A B, for the e 
= Line of your Plain, and upon A as a Cen- 
<P . o deg. ot the Radius of your Chord, 
A Fache an obſcute Arch of a Ciccle C'D E, and 
5 Fe from C'to D, ſet 38 deg. 4 min. the Sb. 
| Diſtance from the Meridian before found, 


27 
1. 
A 


. 5 and draw the Line A D for the Subftile, quite thro! 


the Plain. 


rue c deg] £5 min; the Helght cf 
- the Pile above the Plajn from your Chotd, and 


et them upon the fame Arch from D to E, and 
draw the Line A E for the Srile. 

Dir. Foraſmuch as the Srile A E in this Cate 
is. but of final Elevation, viz. but 6 deg. 12 min. 
Draw the Line G H parallel to A E, at ſuch con- 
| venient Diſtance as you ſhall think fit. for, your 
= MAD (or augmented) Szile to ſtand from Your Sub- 

27 ze A 
E 85 Aſſume any two Potnts in the 0 
Ab, as Rand S, and throogh 'theſe two Points 
draw two infinite right LNG, oth of them 7 right 
ug les 
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Angler to the Sabſtilar Line AD, as the Lines Z Z 
and 

Efibhy, From the Point R, take with your Com- 

paſſes the leaſt Diſtance to the new augmented Sife 

G H, and ſet that Diſtance upon the Sabſtilar 

Line, from R to K: Alſo from the Point 8, take 

the leaſt Diſtance to the new Stile G H, and ſer 

that Diſtance alſo upon the Swb/tilar Line from S 

to L. 

Sixthly, Upon the two Points K and L (as upon 
two Centers) with 60 deg. or the Radius of the 
Line of Chords, deſcribe the Portions of Circles, 
and in either of them ſet off 82 deg. 8 min. the 
Plain's Difference of Longitude, as from & to M, 
and from R to M, both on the ſame Side of the 
Subſtilar Line, on "which the perpendteulat Line of 
the Plain A B was drawn. 

Seventhly, Divide either of the Semicirctes laſt 

drawn into 12 equal Parts, at the Points © O O, 

De. beginning this Diviſion i in either of * at 

the Point M. | 

Eighthly, Lay a Ruler to the Point L, and every 1 
of the Diviſions © O O, Sc. and the Ruler will 
cut the Contingent or Equinoctial Line X X, in 
the Points * * Se. Alſo à Ruler laid to K, and 
each of the Points O © ©, Sc. will cut the o- - 
ther Contingent Z Z, in the Points . 

Laftly, Lines drawn from the Point * n one 
Contingent Line, to the Point“ in the other con- 
tingent Line, each to his Correſpondent (which 
the Subſtilar Line will direct you how to do) thoſe 
Lines ſhall be the true Hour-lines belonging to ſuch 
a Declining Plain, and be drawn as in the Figure 
you ſee done, at a competent Diſtance * one 'from 
another, without any Relation at all bat to the 
Center of the Dial. 


- - 4 * < 
8 % 42 
- * Favs 4 
* 
3 
: p 
9 - 


1 wt gp. nal i Dialing, 


N — 


and look 3 it, it will on the Backſide be 


nix. Erect Direct, and Erect Declining ; ſo are 


rect Reclini 


| Tavs have you finiſhed your Dial, and in the 
K of this, you have made a South decliy. 
ing Welt 80 deg. alſo ; for if you turn the Paper 


South declining Weſt 80 deg. only the Forenoon 
Hours in this, muſt be the Afternoon Hours in 
that : Nay, rather, you have in this one Dial made 
four, vix. a North declining either Eaſt or Weſt, 
if you well obſerve what was ſaid and done in the 


laſt Chapter. 


Aup thus have I done with all: Uprigl br or-Ered 
Plains, either Direct or Declining. I ſhall 
no proceed to ſhew you how to inſcribe 
| Hour-lines upon ſuch Plains as are not upright 
-., .. but recline from the Zenith, and of them 


there are ſuch as are Direct, and ſuch as $ do 
. 


ur en en em een eam en fon 

in 

u. Of Reclining Plains. — 
e ee Af. N. 


AS: in upright Plains there were two Varieties, 


there of Reclining Plains alſo. For ſuch Keclining 
Plains as do ditectly behold either the true Eaſt, 


WW eſt, North, or South Points of the Heavens, that for 
is, whoſe Poles lie either in the Meridian, ot 
che 


Prime Vertical Circle of the Place, are called Di- 
Plains. 


- AGAIN, Th ole Reclining Plains which do not 
directly lie in, or their Poles be not in the prime 
Vertical or Meridian Circles of the dra” but 

eviate 
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deviate therefrom, are called Declining Reclining | 
Dine Of both which Sorts I ſhall give you an 


lin. Account, and the manner of inſcribing Hour-lines 
per WWupon them, for in theſe Plains there is far more 
be Variety, than there was in Une or E 
On Plains. 

$ in 


2 EE NC 


of Direct Reclining Plains, Gc. 


* I. 0, Faſt and Weſt Recliners. 29170 * 
A e * Lantiaet]: bi 
right 

hem He to draw the Howr-lines apon a Direct Hel or 


Weſt Reclining or  Inclining Plain. 


AS in upright. declining 'Dials, ' two Tang 
muſt be given, and three Things muſt 
found, before the Hout-lines" can be e to 
in theſe direct teclining Plains, two T hings' muſt 
alſo be given, and three mult de found, before 

the N can be made. 


The Thingi that muſt TY gives, Taye n 


eties, | NEW 
© are 1. The Latitude of the Place. © © I, 
ining 2. The Reclination of the Plain. 

Eaſt, THE Reclination of a Plain, (as hath been be- 


fore declared) is the Arch of an Azimuth or Ver- 
„ ot tical Citcle, intercepted © between the Zenith of 
Di- the Place, and the Reclining Plain. 


1 
. # 7 * = 


Example 


Example, Of an ; Eaſt or Weſt Plain, R eclining 3 35 
' deg. + in the Latitade 7 London, 51 wat 32 min 


Latitude of the Place 51 32 
Reclination of the Plain 35 oo 


The Height of the Pole above the 
Plain. 

Required The Diſtance of the Subſtile from the 
Meridian. 

The Plain's Difference of Longitude. 


_ Given 


5 — 


Firſt, Draw the Circle NES R, repreſenting 
the Reclining Plain, and crofs it with the two Di: 
ameters N Q.S, the Horizontal-line of the Plain, n 
and the Hour-line of 12 a Clock, and E Q R for Cir 


the prime Vertical Circle. the 


» Secondly, Becauſe the Plain reclines 35 deg. take 
T} Ge. o out of your Line of Chords, and ſet I ſeti 
om E to 4, and from N to . de 
Thirdly,” Lay a Ruler from 8 to a, and it willen 
cut the prime Vertical Circle in Z, ſo is Z the bat 
Zenith of the Place — Alſo a Ruler laid from | 
S to b, will cut the ſame Vertical Circle in W, ud 
by which Point the Horizon of the Place muſt be I fte 
rawn. 
on, The Points Z and W being found, 
vou have three Points through 
and Weſt which you muſt deſcribe the 
Tilice. Plate Meridian, viz. N Z and S; and 
4. Fig. 2. as many alſo through which you 
muſt draw the Horizon, namely, 
N Wand S. The Centers of both which Circles 
will fall in the Line EQ R, (extended if need bo, 
an 


C417 car TABINB. "OP 


and the Manner how to find them, hath been of- 
ten enough already tau | 
Fifthly, Becauſe the atirude of the Place is 51 
Beg. 32 min. Take 51 deg. 32 min. from your 
: ine of Chords, and ſet them upon your Plain from 
to c. Then lay a Ruler upon W, the Weſt⸗ 
>oint of the Horizon, and the Point c, the Ruler 
will croſs the Meridian Circle in P the Pole of 
he World; through which Point P and Q, the 
enter, (or Pole of the Plain] draw the right 
Line PQ, which ſhall be the Subſtilar Line of 
your Dial. 
Sixthly, Take 90 deg. of your Line of Chords, 
and ſet them upon the Circle of your Plain from 
c to d, then lay à Ruler from W to 4, and it will 
cut the Meridian Cirele i in E, i is one Point 
in the Meridian, through which the Equinoctial 
Circle muſt be drawn, and W the Weſt Point of 
the Horizon is another; ſo have you two Points 
within the Circle, through which you muſt de- 
ſcribe the FHquinotial Circle, whoſe Center will 
be in the Line P Q, the Ax s ok the World, (ex- 
tended if need be) the manner . how ta "fd it 
hath already been taught ſeveral Ways 
Having thus projected the Meridtan, Horizon, 


fites, as  followerh. SN gory) e ET) 7 ; 17 * 
111.41 $3086 J 1114 1 0 > 


1. To find the Hes hz. fe the Babes above. _ ped 
P 4, Lay a Ruler to g and P, it will cut the 
Plain on the Oppoſite fide in 553 fo * mea- 
ſured upon the Chords, will be 26 dep. 41 
min. The Height of the Pole above the Plain. 

2. 75 find the Bere of the Subſtile from the 
Meridian $ 3 Take $'& 9 Compaſles, 
and e it upon 9280 Ware it witt” 

| ._____foutd 


1b * 


and EquinoQial, you hy, find the three Dp Y 


* * N = 
L 4 - ans 4 
4 8 
ein. 
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found 45 deg. 52 min. The — — of the 
Subſtile from the Meridian. 

3. To find the Plain's Difference of Longitude, 
EP Q, A Ruler laid from P to , will 
cut the Plain in e, the Diſtance from 0 the 
Subſtile, to e will contain 66 deg. 27 min. 

ol the Chord, which is The Plain” s VN 

. of Longitude. | 


7 


Tarst Requiſites bein N you may pro- 
ceed to find the Hour INANCES upon the Plain 
in this Manner. 
FSeventbly, Lay a Ruler to P the pole, and A 
the Inter ection "* the Meridian with the Equi- 
noQtial, and it will cut the Plain in e. At e be. 

in to divide the Seinicircle into 12 equal Parts, 
at the Points © © ©, 3 

Eigbebh, Lay a Ruler to Q, and the ſeveral 
Points © 8 ©, Se, and it will cut the Equi- 
20a OCirele in the Points 3 Se. divi ling 
that into 12 unequal nn ) 
= Ninthly, 7 a Ruler, to 2 aud the ſeyeral 
1 ints ©* oe BY "i Will cut the Plain in che 
oints II b ä 

Loſtly, It from the Center O, you draw' right 
Lines through the Points 1 1 J, 18 they ſhal] be 
the true Hour- lines ae i the — 
Flain. 
Ga AND thus have you finiſhed out © Dial and al- 
ſo in it 4 Dial: Fot the Dial a5 it here ſtands in 
the Scheme, is properly an Eaſt and Welt Inc liner, 
but being turned upſide down, as you ſee the 
Hours numbred, and the Word Zenith ſtanding 
upwards, it is ah Eaſt Recliner ; and if the Hour- Ian 
lines be turned, (or ſuppoſed to ſang) on the right W 1. 
Hand of the prime Vertical Line EQR, as in 
this Scheme they do on the left Hand, and the Wo: 

ours 
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ours of 4, 5, 6, c. in the Morning chan- 
ed to 8, 7, 6, in the Evening, the Plain is then 
Weſt Recliner. And if the Hour-lines be drawn 
rough the Center of either of them, the Plains 
en become Eaſt and Weſt Izclizers ; the Hours 
d Subſtile in all retaining the ſame Place, only 
e Denominations of the Hours changed, c. 
ou muſt remember, that in all Eaſt and Weſt 
ecliners, the North Pole is elevated, and in all 
cliners (oppoſite to them) the South Pole. 


the 
de, 


will 
) the 
min, 
rence! 


pro- 
Plain 


FCC | 
„„ Fitne ile. 9 
e be- ie e eee bis e 1 
Parts, II. Of South Rechners. © 


veral CHAP. XI. | 
Equi- 7219 vid A 5717 x d: 
iding ow to draw the Hour-lines upon Direct South Re- 
_ | _ . clining or Inclining Plains. 
veral N the Eaſt and Weſt Reclining and Inclining 
in the Plains, before deſcribed, the Meridian, or 12 
« Clock Hour-line did lie in the Horizontal- line 
right the Plain, and the Poles thereof in the prime 
all be Mertical Circle. So (on the contrary) in theſe 
lining Futh and North Reclining, and Inclining Plains, 
, Wir Horizontal Line lieth in the ptime Vertical 
ad al- ircle, or Hour of 6, and their Poles in the Me- 
nds in ian, and from hence they receive their Deno- 


cliner, ¶ination. | | 

e the Or theſe Direct Reclining Plains there are fix 
ndjng Harieties, vix. Three of South Recliners, and as 
Hour- Hany of North Recliners. For, 

> right 1. THe South Plain may recline, ſo as it may 
as in t fall in the Axis of the World, and ſo paſs 
id the tough the Poles of the World, and then it is 
Hours D 


called 


eee eee 


othet, and all of them to the Axis of the World 
and the Dial muſt be drawn as the Erect Direſ 
Eaſt or Weſt Diall were. Only, whereas the Stil 
ſtood upon the Hour-line of 6 in the [Eaſt a 
Weſt, in theſe Plains it muſt ſtand upon the Hou 


cline, that it may fall between the Zenith and t 


then i is the North Pole elevated. 


called an Equzinottiel Plain, becauſe the Pol 
thereof lie in the Eęuiuoctia] Circle, and neithi 
of the Poles have any Elevation above it; when 
fore the Hour-lines muſt be all parallel one to ti 


line of 12, and be of equal Height with the D 
ſtance between the Hours of 12 aud 9, or 12 2 
3. which are equidiſtant from the Meridian. 

2. Ox Secondly, The South Plain may ſo n 


North Pole, and then is' the South Pole elevat 
above ſuch a Plain. Or, 

3. The South Plain may ſo recline, that ĩt 
fall between the Horizon and the North Pole,: 


Egg of theſe ur ee of South Rea 
diga-ech paige eruboims if 1. 1 SHY: 1 | 


2 
% 
- 
- 
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1k. 1H TH; 23 
How to draw the Hour-lines upon an Equinoctial 
Plain, or a Plain reolining juſt zo the Pole. 


FERS 7, Draw the right Line A B, for. the 
Horizontal Line of the Plain, aand:crofs'it a- 
bout the Middle thereof at right Angles, with the - 
nd Line 12 C 12 for the Meridian and Hour-liae 
of 1222 eat 10 bank S A 5 
Secondly, Upon the Line 12 Q 12, either a- 
bove or below Q, aſſume any Point, as 8, and 
ſetting one Foot of your Compaſſes therein, Lit 
deing opened to the Radius of your Line of 
hords) deſeribe the Semieirele & DE, which di- 
ide into 12 equal Parts, beginning lat D 
Thirdly, Lay a Ruler to S, and theifeveral 
Points ©'© O, Oe and it Will eroch the E- 
quinoctial Line A B, in the Points *, c. 
Laſtly, Through theſe Points , . draw 
ight Lines all parallel ro te 
me12Q 12% and f is your” UH Diet E- 
Dial fie. Juinock i Dial. 
Tux Stile may be either a Plus 3. Kg. 6. 
rait Piu, of the of he 
ine Q8, ſet perpendicular to the Plain upon 
he Point Q; the Shadow of the Top thereof 
nly giving the Hour. Or it may de a Plate of 
e Breadth of tige Diſtanee that -is between the 
otr-lities'bf 1 and 3, ot 14 and g, and then 
M-the Shade w of the- upper Edge thereof give 
e Hour bf the Dyyrpr‚r 
g * The 
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e erke. 


| The Second > SEL 
n XIII. 


an 


2a 


ow; to draw the Hour-lines upon a Direct South 
Reclining Plain, which 3 between 10 Zen enith 
and #he Pole. = 


Leer the Example be of a South Plain Reclining 25 
deg. in the er of e 51 . 32 
re 


"IRST, Draw the Circle W D E R, crols it! 
with the two Diameters D R, for 'the Me- 
22 and Hour-line of 12, and W E, for the 
Horizontal Lane K the Plain. * Hour-lige 
lo Six. 
E 2 Take 25 dog- the Plain? 8 N 
= - out of your Line of Chords, and ſet that Di- 
ſtance from D to a, and from E to 4. 
"Thirdly, A Ruler laid from W to Aa, will give 
2 the Zenith of the Place; and a (Ruler laid 
from W to &, will give 8 the South: point o 
the Horizon; both Which Cireles W 2 E, the 
prime Vertical aud W R E the Horizon, 
Plare 4. may be drawn, as hath; often enough 
F. 2. 3. already been ſhewn, their Centers be: 
Bs ing always in the, Meridian Line, 1 
OR, extended, if need requi e. 
Fourth Becauſe the Pole ole of the World i is ak 
ways di ant from the Zenith, the . Complemepl 
of the Latitude of the a here at Lon 
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don, 38 deg. 28 min. Take therefore 38 deg, 
28 min. out of your Line of Chords, and ſet 
them upon your Plain from 4, (the Point which 
found the Zenith) to C. : 1 
Fifthly, Lay a Ruler from W to C, and it will 
cut the Meridian DR, (being thus extended) 
in P, ſo is P the North Pole of the World, and 
becauſe it falleth without the Plain, it is evident 
by the Scheme, that this reclining Plain paſſetn 
through the Meridian, between the Zenith and - 
the Pole. And again, becauſe the North Pole 
P falleth without the Plain, it alſo demonſtrates, 
that the South Pole muſt be elevated above this 
Plain. Wherefore, 4 "I 
Sixthly, To find the Point of the South Pole 
upon the Meridian Line D QR, do thus. Be- 
cauſe the two Poles are 180 deg. diſtant from 
each other, viz. two Quadrants, or twice 90 
deg. Take therefore 90 deg. out of your Line 
of Chords, and ſet them twice upon your Plain - 
from C, viz. firft from C toe, and then frome 
to 1, ſo ſhall the 180 deg. end in 2: And a Ru- ; 
ler being laid from W to u, ſhall croſs the Me- 
ridian in A, the South Pole; fo is the South 
Pole A elevated above the Reclining Plain, the 
Quantity of A R, which is equa! to the Arch R 
», which meaſured upon the Line of Chords, 
will be found 13 deg. 28 min. a 
Se ventbly, Lay a Ruler from W toe, and it 
will cut the Meridian in E, ſo is E that point 
in the Meridian, through which the Equinoctial 
muſt paſs. As alſo through the Points E and W, 
the Eaſt and Weſt Points of the Horizon. 
Eighthly, For the Hour: lines, they are to be 
drawn in all Reſpects as the Hour - lines were up- 
on the upright South Plain, without any Altera- 
tion, only there the Stile was elevated accord- 
6 SW ing 


ing tc the Complement of the Latitude 38 deg. 
| 28 min. here it muſt be elevated only 13 deg. 
238 min. as in the Scheme. The manner how 


peat; but I ſhall, forbear drawing them, leaving 
that to your own Practice, in regard there is no 
Alteration at all from the Exe 
Plain. | 
Plain WR E into 12 equal Parts, (beginning at 
R. and ſo s equal Parts on either Side of the 


* 
: 


every of thoſe 12 Diviſions, it will divide the 
Egquinoctial into 12 unequal Parts. A Ruler 
laid from P to every of thoſe unequal Parts 
in the Equinoctial, will divide the Plain into 12 
other unequal Parts, through which laſt 12 une- 
qual Parts, and the Center Q, if you draw right 


noctial Circle in this Scheme is a very ob- 


remote, and the Hour - ſpaces upon it (as 
aalſo upon the Plain) will be very cloſe 


-., occaſioned by the ſmall. Elevation that the 
South Pole hath above. this Plain, vix. but 
13 deg. 28 min. which you might find with- 
out drawing of the Scheme, by ſubtracting 
1 884 "eg: the Plain's Declination, repreſ-ated 
in the Scheme by the Line (or Circle) D Z, 


tude of the Place. And therefore, foreſce- 
boye the Plain, and alſo what Pole, whether 


North or South that is elevated: The better 
| = 6 N Way 


the Hour- lines are to be put on, I ſhall only re- 


ö E Direct South 
herefore divide the Semicircle of your. 


Meridian D Q R.) Then lay a Ruler bo . | 


2 Lines, they. ſhall, be the true Hour-lines proper 


Au here by the Way note, For that the Ege. 
lique Arch, the Center of it will be very 


together in theſe ſmall Draughts, which is 


ftom Z P, the Complement of the Lati- 
ing that the Pole hath but ſmall Elevation a- 


5 
} 

1 
* 
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Way will be to augment the Stile, and to 


draw the Dial TEST oy to theſe following: 
Directions. 


How to. draw the Hur: le, upon the Plain, n 
In the Scheme following, amm, F Y he” 


right Line W QE, for the Horizontal, and per- 
pendiculur thereunto, the + Line SQ R, for the 


Metidian and Honr-line of 12, which extend a- 


bove the Horizontal Line to S. 

Secondly, Upon S as a Center, with 60 deg: 
of your Chord, deſcribe a iyal Arch of A Git 
cle, and upon. it ſet 18 deg. ; 
— min. the Height of rf South Reclining | 

ole above the Plain fr * Plate 4. 
to B, and draw the Lie 8 5 . 1. * 
for the Stile. 

Thirdly, At any e anſweru- 
ble to the eneſs of . P Br iraw a Line, 
parallel to * e Laas 

Fourthly, Set Ne "Foot of © 25 . in 
D, and with the other take the neareſt Diſtance to 
the Stile 8 B, which, Diſtance — n the Meri- 
dian from D to H. 0 1 | 

Fifthly, Upon the Point Hl. (your Compaſſes 
opened to 60 deg. of your Line of Chords) de- 
ſcribe- the Semicircle K QL, which divide into 
12 equal Parts in the Points © © ©, S. 

S:xthly, Lay a Ruler unto H, and upon every 
of the Points OO ©, De. and it ſhall cut the 
Equinoctial Line CDF, in the Points * * *, c. 
through Which the Hour-lines: malt paſs: Where-., 
tore, if from the Center 8, and through the ſever 
ral Points *, e. in the Line C D F, you 
draw ſttait Lues, D them between any 

N two 
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two Lines as W E, and M N, they ſhall be the 
true Hour-lines. Or, 

Seventhly, If you draw another Tangent Line, 
and deſcribe another Semicircle, and divide it, and 
the other Line, as you did the former, ſo ſhall 
the Lines drawn —_ the reſpective Points 
*, c. in either of the EquinoQial (or Tan- 
gent Ines) be the true Hour- lines belonging to 
the Plain, without any Regard had to the Center 
at all, as you before did in Upright far . 


| liners. 
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How te draw the Hout-lines wpo# . burg South 
Reclining Plain, which paſſeth between the Pole 
and the Horizon. 


Let the Exainple be of a South Plain, Reclining 
J); deg. in the Hout of a yy deg. 
"$3 min. 21 


BY Fl IRST. Dive the Circle eWNER for your 


Reclining-plain, croſs it with two Diame- 
ters NR, the Meridian, and WAQE, the Ho- 
rixontal line of the Plain. 

* Secondly, Take 5 5 deg. the Plain's Reclination 
ont of your Line of Chords, and ſet that Diſtance 
from N to a, and from E to 6. 

> + > Third dy, Lay a Ruler from W to 
"Plate 4 a, it will cut the Meridian in Z, fo 
Hg. 5- is Z the Zenith of the Place, thro' 
| which, 


| Geometrical Dialin - 69 
which, and the Points W and E, draw the prime 
Vertical Circle WZ E. | | 
i  Fourthly, Lay a Ruler from W to B, and it 
will eut We Meridian in S, the South Point of 
the Horizon, through which and the Points W and 
E, the Horizon of the Place WS E muſt be drawn. 
1 frhly, The Pole being diſtant from the Zenith 
of the Place 38 deg. 28 min. equal to the Com- 
plement of the Latitude, ſet 38 deg. 28 min. 
De- from à to C, and a Ruler laid from W to C, ſhall 
cut the Meridian in P, the Pole of the World, 
and 90 deg. of your Line of Chords being ſer 
from C to , and a Ruler laid from W to x, ſhall 
cut the Meridian in E through which and the 
points Wand E muſt the EquinoQial Circle be 
deſcribed; The Center whereof, as alſo of the. 
Horizon and prime Vertical Circles are all in the- 
Meridian N QR, extended where need requires; 
* and how theſe Centers are to be found, is ſnewed 
already. 
ole S:xthly, For the drawing of the in en 
I they muſt be drawn as in the Ere Direct South 
Plain, or as was directed in the laſt Plain, and ſo . 
ing I ſhall ay no more of them in this place, only 
eg. Wake Notice, that the North Pole is elevated above 
dis Plain, the Quantity of the Arch N wy which 
is 36 deg, 32 min. þ 


Tuzs are the three Varieties of South Dire 
Reclining Plains, and in the making of theſe 
you have alſo made the oppoſite Incliners as 
much; for each Plain hath two Faces, the 
one open to the Zenith, and the other to the 
Nadir of the Place. 


D 5 1 III. Of 


* 


7 
= 
7 


A _ Gm Dialing, 


dare egen 


m. of North Diret Recliners: 


CHAP. XV. 


How 20 draw the Hour-lines pon a Direct North 
Reclining P an, 


As in u Soweh Reclining Plains there were three 

Varieties, ſo alſo are there as many in the: 
North Recliners. F or,! A e 
1. Tue North Plain may 1 reotine;/ that it 
may paſs through the Meridian, juſt at the Inter- 
ſection of the Meridian with the EquinoQial, the 
Plain it ſelf lying in the EquinoRial Circle, and 
the Poles thereof in the Poles of the World, and 
ſo it is called, A Polar- plain. Or. 
2. Tux Plain may ſo recline, that it may cut 
the Meridian between the Zenith and the Equinoc- 
rial. Or, 

3. Ir may recline ſo far, as to cut the Meridian 
berween the EquinoQial and the Horizon. | 


Exangles of theſe thive Varieties of North Re 
08 Plains follow. = 
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Ib to * the Hour-lines upon a Due Polar: 
plain, which | reelineth faſt 70 the Egyinottial. 


Eximple of a North. plain, Reclining $57 deg,” 32 
min. equal to the Latitude of the place, vis. 
London. 1 


"Yo 19 11 N a ! <7 


4 1 


your ein eroſs it with the Diameters 2 2 
R. for the Meridian, and: * 8 for the prime 
Vertical yok 2:1} 172001 1-105. 21 


of the Plain, (Which in this Example is alſo equal 
to the Latitude of the Place) from ZE to a, and 
alſo from W te. r 36:1 

Thirdly, A Ruler laid from E to a, will cut the 
North part of the Meridian in Z the Zenith of 
the place, and being laid from E to 5, it will cut 


the Meridian in N, ſo is N the North ren 45 


the Hart zan. Lula 


Fonrthly, Through the Points W, 2 and E, by a E 


. former Direction) draw the prime 'Vertical Circlez 
or Azimuth of Eaſt or Weſt, WZ E. And alto 
through W, N and E, draw the Horizontal Un 
de WN EK... 

Fifthly, Becauſe the Pole of the World, is al- 
ways removed from the Zenith of the Place, ſo 
much as is the Complement of the Latitude (in 


* 


"IRST, Deſcribe the Citele E EWR, for 


Secondly; Set 53 deg. 421 min. the Rectivation 


this Example 38 deg. 92 min.) Set 38 deg. 28 
mi N 


— 


M Cee Dial. 
miu. from 4, (the Point in the Plain, which found 
the Zenith Point Z,) Northward of the Zenith, 


point of the Horizon; ſo that if a Ruler were laid 
from W to E, it would cut the Meridian in O, 
for the Pole of the World, which is already the 
Center of the Plain, ſo that the Pole of the 
World, and the Pole of the Plain, fall both in 
one Point, and the Pole Q is elevated above the 
Plain 90 deg. wiz. the Quan- 
Direct Polar tity of the Meridian Line 
North Dial. Plate Q; or rather the Arch A W, 
3. Fg. 1. Wjhich is the Meaſure thereof. 
S:xthly, To draw the Hour - lines upon this Plain, 
it is eaſieſt of all others, for if you divide tte 
Semicircle E R W, into 12 equal Paris in the 
Points © O O, c. and through thoſe Points 
draw ſtrait Lines from the Center Q, they ſhall 
be the true Hour- lines belonging to this Polar- plain. 
Ax this Plain, by Reaſon of its North Recli- 
nation, is, in Summer, capable of receiving all 
the Hours from Sun-rifing to Sun-ſerting,” and 
therefore the Hour-lines of 4 and 5 in the Morn- 
ing, and of 7 and 8 at Night, muſt be drawn 
through the Center, as you did in the Vertical or 
vu Dial, and as you ſee here done in this 
„„ | | te | 
Tux Stile of this Dial muſt be a ſtrait: Pin or 
Wire, ſet perpendicular. upon the Plain, from the 
Center Q, and of any Length. And this for the 
firſt Variety of North Recliners. gt 
Tux South Inclining Plain oppofite to this, is 
directly the ſame, only the Forenoon Hours in 
this muſt be the Afternoon Hours in that, and the 
Hours of 4 and 5 in the Morning, and of 7 and 
8 in the Evening, muſt be omitteee. 


and the-Compaſs-point-will-fall in W, the Weſt- } 


The 


—_ 


gau 2 "7s 


020902900090000090000 


"The 5 FEY] Variety. 
$ +. H AP. XVII. | 


How to draw the Hour-lines upon a North Reclin= 
ing Plain, which interſects the Meridian between 


the Zenith and the Equinoctial. 0 
Let the Example be of p North Plain, neu 
25 deg. 5 


Fi R 67. Dram the Circle ES WR, rene 
ing your North Reclining Plain, and croſs it 
with the two Diameters 8 Q R, the Meridiau of 


the Place, and E Q W, the Horizontal Line of 
the Place. 


Secondly, Set the Reclinationof the Plain 25 deg. 
from S to a, and from W'to 6. 0 

Thirdly, Lay a Ruler from E to a, it will cut, 
the Meridian in Z the Zenith. And” a Ruler laid 
from E to 6, will cut the Meridian in N the 
North Point of the Horizon: So have you three 
Points E Z and W, whereby to draw the prime 
Vertical Circle EZ W, and three Points alſo, 


viz, E N and W, whereby to draw the Hotizon 
E NW. : 


Forrthly, Becauſe the EquinoQial is always 90 


deg. diſtant from either of the Poles, ſet 90 deg. 
upon your Plain, from c to d. Then laying A 
Ruler to E and d, it will cut the Meridian in E, 
ſo is Æ the Point of the InterſeQion of the Equi- 
noctial, with the North part of the Meridian; 
wherefore through the Points EE W, —_ 
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the Equinoctial Circle; the Center whereof, as s al- 
Plat ſo of the Horizon, and prime Vertical 
F BE "Circle, will fall in the Meridian 8 QR, 
. 2. extended where need requires. 

Fifthly, The Horizon, Equinoctial, and Pole be- 
ing thus ſears in their we Poſitions upon the 
Plain, the Thing required in this Dial, is, The 
Height of the Pole above the Plain,” which may be 
found | in this Manner. —— La ay a Ruler from E 
to P, and it will cut the Plain in c, the Diſtance 
Sc; meaſured upon your Line of Chords, will 
contain 63 deg. 28 min. which is the Height 10 
the Pole above the Reclining Plain. 'F 
| © Dafth," For the drawing of the Hours, that is 
done the ſame Way as in the Eredt Direct South 
Plain, only here the File muſt be elevated above 
the Meridian Line 63 5 28 min. whereas there 
it was only 38 A 68 min. the Complement of 

the Latitude. de. North Pole is elevated above 
this Plain, and bY Hour that the Plain is capable 
to moore, are 4, 5, 6, 18 8 and 9 in due Moru- 
ing, and 3, 4, 55 6, 7.and 8 at Nie. nt 


| Tux Height. of the Pole (or ile) above this 
Plain may be, found by adding the Comple- 
ment of * Latitude 38 deg. 28 min, and 
25 deg. Bean together, the Sum 
© whereof is 63 deg. 29 win. . Hat of 
| we Sill, As before. air WM bu. 
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* Third Parke: 


5 CHAP. xVIII. 


4 N 1 
How to d hp the Shor-tabs apen 4 Direct Wes 
Reclining Plain, which iuterſecti the Meridian mn 


wen the Sqnenites and the Horizon.” 


Let the Example be of a Dres North' Plain; 
Reclining 70 deg. in the Latitude of n 
51 deg. 32 min, Plate 5. Fig. 3. Var 


FIRST, Draw the Circle ES WR,. e- 
ſenting your North Reclining Plain, and oroſs 
it with the two Diameters 8 Q for the Meri- 
dian of the Place, and with EAW the Eorron- 
tal Line of the Plain. 04) 

Secondly, Set the Reclination of the Plain. 70 
deg. from 8 to a, and from W to 6. | 

Thirdly, Lay a Ruler to E and 4, it will cut; 
the Meridian i in Z the Zenith, through which, and 
the Points E and W, draw the 8 Vertical Cir- 
cle EZ W. Alſo, lay a Ruler from E to 6, 
it will cut the Meridian in N, the Inter ſection of 
the Meridian with the North Part of the Horizon; 
now through the Points EN and W, deſcribe 
the Horizon of the Place EN W. 

Fourthly, Foraſmuch as the Pole is diſtant from 
the Zenith of the Place 38 deg. 28 min. (equal to 
the Complement of the. Latitude) ſet 38 deg. 28 


4 
75 


| min. from a, the Point which gave the Zenith 2 
to c, and lay a Ruler from e to c, ſo ſhall it croſs 
the Meridian i in P, the Pole of the World, 


Fifthly, 


1 Geometrical Dialling. 
1 Fifi bly, Becauſe the Equinoctial is in all Places 

ſituate 90 deg. from either Pole. Take 90 deg, 
in your Compaſſes, and ſet them off from c, (the 
Point which gave the Pole P) both ways, to e a- 
bove, and to g below. So à Ruler laid from E 


to g, will cut the Meridian (it being extended) in 


A, without the Plain, which ſhews that the 
North Part of the Equinodial Circle lies below 
this Plain. Therefore lay a Ruler from E to e, 
and it will eroſs the Meridian in ZE above: So is 
Z the Point where the Meridian, and the South- 
point of the Equizodial will interſect, and thro' 
that Point and the Points E and Wy mult the E- 
quinodtial E W, be drawn. 

Sixthly, The Horizon, Pole, nnd. Epuinodial, 
being t us rojected, the Thing required i in this 
Plain, is, The Height of the Pole above it, viz. P 
R, which may be 10 ˖ in this manner. — Lay 
3 — from E to P, and it will cut the Plain in 

the Diſtance from R to. c meaſured upon the 
Chord, will be 71 deg. 32 min. which is the 
Height of the Pole above this Reclining Plain. 
Or the Height of the Pole above the Plain may be 
found, by adding the Plain's Reclination 70 deg. 
to 38 deg. 28 min. the Complement of the Lati- 
tude, the Sum whereof 108 deg. 28 min. which 


© taken from 180 deg. the Remainder, will be 71 deg. 


75 min. as before. 

- *Liftly, For the drawing of the Hour-lines, they 
are done in all ReſpeQs as thoſe before in South 
Ere& Plains, only in this make the Elevation of 
the Stile 71 deg. 32 min. as you; find it by your 
Projection. | 

YouR Hom-Iines beings drawn; erect the S:ile 
7+ deg. 32. min; above the Meridian or Subſtile, 
letting it point up to the North Pole, becauſe 
that Dole above this Plain is ſo much * 
an 


— 


and being this Plain is but 20 deg. raiſed above 
the Horizon, viz. the Complement of his Reclina- 
tion, the Plain is capable to receive all the Hours 'Y 
from 4 in the Morning to 8 at Night, | 


and therefore the Hours of 4 and 5 in Plate 5. 
the Morning, and 7 and 8 in the E- Fg. 3. 


vening, muſt be drawn through the FT. 
Center, as was done in the N or Horizontal 
Dial. 


* 


AND thus have you had Examplis of all wr 
Varieties both of Eaſt, Weſt, North, and 
South Recliuing Plains; and no other can 2 
ſibly fall out in any Place whatſoever. 
Inclining Plains are the ſame with the Recli- 
zers oppoſite to them; and muſt be drawn in 
tze ſame manner as hath been (in ſome Mea- _ 
ay ure) heretofore hinted, and ſhall be more at 


— Ad Sa rt Ae 


in diſedurſed of hereafter,” when I have 
he done! with Declining — Ar of 
he Ven 1 cdrhe now to treat. A 
i IT 8 | « 
eg 


* IV. of Dales, 2 Plaine, 
uth CHAP: XIX. $7 


\ S there were fix Vatieties of Direct North and 
South Reclining Plains, ſo alſo are there of E 
South and North Declining Reclining Plains, viz. 4 
hree Varieties of South Recliners Declining, and 1 

is many of North Recliners Declining. or in 
South Keclizers Declining, 


tile 
ile, 
uſe 
ed ; 
and 


1. TRE 


* 
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1. Tax Dockining may be ſuch,- that the South 
- Rechning Plain may cut or fall upon the Meridian, 
juſt upon the Pole-point ; and ſuch Reclining De- 


 clining Plains, ate called Equinedial Dechners : Or, 


2. Ins Declinatiom may be ſuch, that the Re- 
Plain ſhall interſe& the Meridian between 
the Zenith of the Place, and the Pole of the 
World: Or, 

3. TE Declination may be ſuch, that the Re- 
clining Plain ſhall croſs the Meridian between the 
— —_—_— Bat 7205 vo earls C18] 

17 Ar 46 4 10 K 
Theſe « are * Varieties 8 Recliners De- 

— North Recliners Decliniag there 

hogs three her Faroe: Fer: 5 6 

bt Tux Doshas may be ſuch, that the North 
Reclining- Plain may croſs the. Meridian in the 
Point where the Ezuinoctial interſects the Meri- 
dian. , And then ſuch Plains are called Polar De- 
clining Plains, becauſe the Poles of them lie ip the 
Axis-of the World, and the Subſtile in ſuch Plains 


in Fl be al ways — to the — of 
t 2 TING 


. — may fall — the Dy er be- 
tween the Equinodtial and the Horizon. 


61s Exanples of al theſe Vatieves follow. & 7 


9 
'4 14 Ai! 


Kone! W 


equir 


a1 I. 070 South Recliners. 
e | H 

F | The Firſt v. ariety. 

P ae 


di e 18 
ow to draw the "TOE Nos upon 4 South Recknis 


e- Declining Plain,” "which wa 1 | ger is 
re Wl the Pole Pojns. 55 2 


N Declining Reclining paz before the Honr- 


rth lines can be drawn, Three Things muſt be gi- 
the Nen, and vo Toys fond : The WW = 
2ri- Ne, | 
e- 115 mn 303 10 1591 11 


| 55 1. „ The 142 of rk 


the A 20 
ins | Given < 2. The Declination of the Plain. 
of | 3. The Plaiu's Keelinution, a) A. 
74 + The Things required, ares. 9 


1. The Diſtauce of A N Meridian and 
Horizon. 
2. — Height ol the Pole above the 
| lain. 
\3. The Diſtance of the. Subltile and 
I Meridian. T 

4: air wh Plaſy's Dillexnce of Longi- 

*. > (1 9 141; Ag: my 55 11 
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Let the Example be of a South Plain Declining 2% 
30 deg. and Reclining 34 deg. 32 min. inthe La. 
titude of London, 51 deg. 32 min. 8 


Firſt, Draw the Circle 'H A O R, and croſs it 
t with the two Diameters H QO, the 
Plate 5. Horizontal Line of the Plain, and A 
Fig. 4 QR, the perpendicular Line of the 
Plain, crofling each other at right An- 
gles in Q, the Center of the Plain. 
| 2 Becauſe the Plain reclined 34 deg. 32 
Take 34 deg. 32 min. from your Line of 
Chords and ſet them upon your Plain from A to 
a, from H to b, and from R to c. 
- Thirdly, Lay a Ruler from O to a, and it will 
cut the perpendicular Line of the Plain in Z the 
Zenith of the Place. Alſo a Ruler laid from 0 
to , will cut the Plain's Perpendicular in K, the 
Interſection of the Horizon of the Place, win e 
the Plains Perpendicular. And a Ruler laid fron 
O to c, will cut the perpendicular of the Plain 
AR, (it being extended) in N the Nadir-point. 
Having found theſe Points upon the perpendicular Y. 
Line of the Plain. : 
Fourthly, Through the Points H K O, draw the 
Horizon of the Place. And. ' 
. * Fifthly, Becauſe the Plain declines 30 dg. Eaſt- 
ward, Are 30 deg. out of your Chord, and ſet 
them from R to d, and from O to e; and laying 
2 Ruler from Z the Zenith to e, it will croſs th 
Horizon in E, the Eaſt point thereof, and the 
Ruler laid from Z to 4, will croſs the Horizo 
in S the South point thereof; ſo have you founc 
three Points, viz. ZN and S, through which yo 


may-draw the Meridian, whoſe Genter you = 
fin 


- Geometrical Dialling. 87 | 
bnd, as hath been before taught: Or in this 
Manner, a 


DiviDE the Space between Z and N in two e- 
qual Parts in C, and through C draw the Line 


> it C D parallel to Q O, extending it as you 
the ſhall have Occaſion. Alſo from Q, through 
141 E, draw another Right Line QE, extending 
the it, as Occaſion ſhall offer; the Point of thoſe 


two Lines Interſection is the Center of the 
Meridian. Which being drawn, 


Sixthly, Lay a Ruler from E the Eaſt point of 
Ithe Horizon to Z the Zenith, and it will cut. the 
Plain in h. And becauſe the Pole of the World 
Y:s diſtant from the Zenith 38 deg. 28 min. equal 


Will 

* o the Complement of the Latitude, ſet 38 d 

10s min. from + upon the Plain, and it will fall 
the] Pult upon P, which is the Point of the Plaiu's In- 


erſe tion with the Meridian, which demonſtrates. 
Ine Pole to have no Elevation above the Plain, 


7% Band. the Plain to be Equinoctial Declinin 
_ W Draw 5 P QL for 7 Axis 
ular of the. World. and becauſe the EquinoQial Citcle 


is in all Parts diſtant from either Pole 90 deg. 5 
Po deg. from P or L, to og. 5 5 through 
draw in ie Line E Qe; by. the K oQtal. 08 
which, is here a N 00 : 5 cxtrged, 
would ugh.the 1870 the Meridi 
Ind alto wh hep Ts Eaſt and V Welt Foints of the the 
lorizon, as it ought. 10 6 i 

Tre, 33 being thus 1 . fout * 
| Pen it ag Fly, obtained. 5 Fot ar. 10 


une n. 
1. 7 l the iſtance of he * 4 n 
n Lern 5 The, gee OP meaſured upon 


2910209vb A i! 2 16 09463 mio 19730 vm 20) 0 


82 EGeometrical Dialling. 


1 your Line of Chords, will contain 71 de 
53 min. the Diſtance required. 

2. The Height of the Pole above the Plain (th 
point P) oo deg. oo min. therefore it is an E 
--quinoQial Declining Plain. 

3. The Diſtance of the Subſtile and the Meridia cr 
the Point P alſo. Therefore that, as alſo al 
the Hours muſt be parallel to the Subſtile. 

8 To find the Plain's Difference of 3 

PB. Lay a Ruler from P to B, and i 

will cut the Plain in m, the Diſtance L M 
2D eaſured upon your Chord, is the Plain. 
ifference of Longitude: 24 deg; 19 min. 
Txtst na * $00, b mA Will 
now ſnew, . 1 


| r the Hats les are o be drawn bien the Fu 


© 4% # X# 


Fr, Draw a Litie af 25 C for the'Herize 
15 ine of your i Pl, a , 4 77 an cofivenien 


Point therein, wk dee: or the the 
e o® 28 Line Vr d e , feſer the Se Sh 
mücircle as 5 HC 


”: Second, From Your Eigd of bee uke 71 
480 min. the Diſtan 12 the Meridian and 


theth | o D, and 'dray 
hs 755 AD for the Su dae * Na 
1215 e 4 gs mit. 8 beg pr 
: Loni WEL fray from DN | 
TEL and draw e ou on Fl 


Divide the Sem 
x $297 6 Pl — 5 4 5 8 85 into 12 equal 
1 ;/t 30 d. Parts" A Ponte O O. 


rgecſ wing 34 d. 9 I en beginning th the  Diyiſion at 
= Ee * pls. 3 te Point 


Th - e. any other Point taken at all Adventures it 
the 
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the Subſtilar Line) draw a Line MO N at right 

Angles, (or perpendicular) to the oubſtilar, re- 
preſenting the Equinoctial. 

Sixthly, Lay x Ruler from A, and every of the 
Points © © ©, c. in the Semicircle, and it will 
croſs the Equinoctial in the Points *, Nc. 

Laſtiy, I If through theſe Points . Sc. y 
draw right Lines parallel to the Subſtilar, _ 
ſhall be the true Hour- lines belonging to your 
Plain, the Hour- line of 12 being that where you 
began to divide your Semicircle, that is, at the 
Mark (or “) which was made from the Point E. 

Fox the Stile of this Dial, it may be either a 

willy ſtrait Pin or Wire, of the juſt Length of the 4 + 
0 A O, erected perpendicularly upon ſome Point of 
þ the Subſtile (as at A or O) the very Top of the Sha- 
dow thereof, giving the Hour A Fai, the Hour- 
lines upon the al: i 

O elſe the Stile may be a Plate of Brafkior L 
ron of the Breadth of & O, ſet perpendicular to 
the Plain, upon the Subſtilar Line AO D, the 
Shadow of whoſe upper Edge-thalligive the true 
W the DI #1102 nom loot. nn 
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The Second eng. 


HA. AXL. 


4 5 1 70 7 * Hour- lines 4 >; 4 South Reclining 
Plain, Declining Eaſt or Weſt, which paſſeth be- 
m ueen the Zenith and the Pole. 


1 N this, as in all other Decliners Reclining, 
+ three Things muſt: be known, and four mult 
be found before the Drawing of the Hour-lines. 


| Let the Example be a South Reclining Plain, De- 
* Eaſt 30 deg. and Reclining 20 deg. in Wag 
arc $30 il 51 deg. 32 min. London.. 


1 4 


" Latitude of the Place 0 jr 
Given? 2. Declination South Eaſt 30 100 
3 3. Reclining South. PT 4 


1. The Diſtance of hs Meridian and 
Horizon. 

* 8 Height, of the Pole above the 

ain | 

3. The Diſtance of the Subſtile and the 

Meridian. 

4. The Plain's Difference of Lon- 

gitude. 


Firſt, Deſcribe the Circle H A OR, repreſen- 
«ting your Reclining Declining Plain, and eroſs it at 
right * with the two Diameters A R, for 
the 


— 


86 Geometrical Dialling. 
to a: So a Ruler laid from E to a, ſhall. cut the 
Meridian in B, through which point, and through 

the point E, the Equinodtial Circle muſt be defcri- 

bed, whoſe Center will de in the Axis PL extend: 

ed, and the Manner how to find it, hath been ſen 
ral Times already diſcovered. 

Tu Horizon, Meridian and EquineGial c tcl 
being thus deſcribed upon your Plain, by their I: 
: terſections and Diſtances, the four Requilites be 
longing to | this Declining Reclining Plain may be 
1 obtained. 


1. To find the Diſtance of the Meridian and | 
115 HV. The Diſtance. HV upon te 
lain, meaſured. upon the Line of Chord 
will contain 78 deg. 50 min. the Diſtanc 

of the Meridian and Horizon. 
2. To find the Height of the. Pole or Stile, abo 
.; the Plain L c. Set 90 deg, from. c to 6, the 


plain at , the Diſtance from ⸗ to m, me 
fſured upon your Chords, will eqntain 13 da 
4% min. the Height of the Hole or Heile 
bove the Plain. 
3. Ta find the Diſtance of the Subſtile ſoon 1 
Meridian V c, meaſure the Diſtance Vc up 
the Line of Chords;;; and it will contain 
deg. 30 min. the Diſtance required. 
4. To find the Plains Difference of yy 
B L D. Lay a Ruler from L to B, it 
aut the plain in , ſo the Diſtance 5 4 m 
ed upon the Line of Chords, will conti 
eg. 52 min. the — 
5 I + Zitude. [25 $87 } 


lay a Ruler from & to L, and it will cut ui 


P 


Geometrical Dialling. 87 
Tuvs are the four Requiſites belonging to this 


Plain found, and in this Example, two Things 
are very obſervable. was 


1. WHEREAS P the North-pole of the World, 
falls without the Plain, and the point L, re- 
preſenting the South Pole, falls within the 
Plain, it denotes that the South pole muſt be 
elevated. 1 

2. In reſpect that the Line or Arch Le, which 
is the Height of the Stile or Pole above the 


1 K Plain, is but of ſmall Quantity, vis. 13 deg. 
A th 40 min. it will from thence follow, that the _ 
hore Eęuinoctial Center will be very remote, and 
ſtane that the Hour- lines near to the Subſtile will 


be very cloſe, ſo that in ſmall Dzals their 
and therefore you may fave the Labour of 
deſcribing the Eguinoctial Circle, and be fa- 
tisfied in finding of the 'point B, by which 
the Plains Difference of Longitude is found, 


ference of Longitude, the Diſtance of the 


Height of the Pole above the Plain being 


as followeth, not much differing from the 
drawing of the Upright far declining Dzal, 
Chapter VIII. 


How to draw the Hour-lines upon the Plain 


Firſt, Draw a right Line AB C for the Hori- 
ontal Line of your Plain, and aſſume any con- 
Menient Place therein, as B for a Center; upon 
E 2 | which 


Diſtances one from another will be inſeaſibleg ; 


For, in ſuch Caſes as this, the Plain's Dif- 3 3 


Meridian from the Horizon, and of the Sub- 
ſtile's Diſtance from the Meridian, and the 


gained; you may proceed to draw the Dial _ } 
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which point, with 60 deg. of any large Load of 
Chords, (For iti is neceſſary, pot only in this, but 
Fer lader other Occaſions, to have 72 veral Lines or 
| Scales of Chords upon your Ru. 
South Declixing - ler, or elſe uſe a Sæcter, whith 
Eaſt zo deg. Recli- ſupplies them all). deſeribe the 
"ike 20 deg. Plate Arch of the Circle AD. Up- 
Fg. 7, „ . Ou this Arch, from A to D, 
let 78 deg. 50 min. the Dit: 
tance of the Meridian from the Horizon, and note 
the point E, but you. need not draw the Meridian 
Line. 


Secondly, From D to E ſet- 7 deg. 30 min. the 
Diſtance of the Subſtile from the Meridian, the 
1 ſame way as you find it to lie in your Projection, 
and draw the Line B E for the Subſtile. Alſo up- 
on the ſame Arch, ſet off 13 deg. 40 min. the 
Height of the Stile from E to F, and draw the 
Line BF for the Stile. Which being but of ſmall 
Elevation, viz. 13 deg. 40 min, gught to be aug- 
© mented; and therefore (at any convenient Diſtance 
© - e Bigneſs of your Dial-plain) . draw a 
. Line 4s T7 H, parallel to B F, for your augments 
84 Stile or Alis. 
=” Thirdhv, Through any: two. Points taken at Ad- 
penture in the Subſtilar Line, as K and L, draw 
two right Lines perpendicular, or at right Angle 
43 to the Subſtilar, as the Lines MK N, and 6 

P. Then. from the Point K, take the leaſt Di- 

ſtance to the augmented Stile G H, and ſet that 
Diſtance upon the Subſtilar K to Q. Alſo from 

the Point L, take the neareſt Diſtance to the aug- 

mented Stile G H, and ſet that Diſtance upon the 
Subſtilar from L to R 

. Fourthly Upon the Points Q and R, as. upot 

: two Centers, with 60 deg. of any of your Chords 

2B deſcribe two Semicircles (or other 1 ol 
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ircles) and in either of them ſet 28 deg. 52 min. 
from V to T upon one of them, and from X * 
S-upon the other. 

Fifthly, Liy a Ruler from Q to T, and it will 
cut the 34 Line in V: Alſo lay a Ruler from 
R to 8, and it will cut the other Tangent Line in 
Z, and a right Line drawn through the Points Y 
and Z, ſhall be the Hour-line of 12. 

Sith), At the Points S and T, begin to divide 
the ſeveral Semicircles in 12 equal Parts or Hours, - | 
by taking 15 deg. of your Chord, and ſetting them 
from S and T both ways at the Points OO O, 
&c. ſo many Times as the Plain will rief 
Hour-lines. Eq L 

Seventhly, Lay a Ruler from the pe ils >» Q — 1 
R,. to every of the Points O © ©, Sc. in their, 
reſpeQive Semicircles, and it will croſs their ſever 2 
ral Tangent Lines in the Points , Se. 4 

Laſily, Through the Points * * 5 in both, the -4 
Tangent Lines, draw right-lines, each to hig CO. 
reſpondent, which the Hour- line of 12 wi direct 
you haw to do, and thoſe ſhall be the true "ION 4 
lines of your Plain. | 

Fon the Stile of this Dial, it may be either of > * 
Wire or Plate, containing an Angle equal to the v4 
Height of the Pole above the Plain, but it muſt 
be augmented anſwerable to the augnietned Te 
as you ſee in the Figure, and muſt be ſet ifits r 
per Place upon the Subſtilar Line, and alſo per- 4 
pendicular or {quare to the Plain, and, ſo is * "Mi 
Dial finiſhed. | 4 


dane Dialling, 
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The Third 7 ariety.. 


CHAP. XxXII. 


Hl to draw the Hour-linet upon a South R eckining 
Plain, declining Eaſt or Weſt, which inte 
the Meridian between the Pole aud the Horizon. 


E T the Example for this thicd and laſt Va- 


riety of South Declining Rechning Plains be 


f cok a South Plain declining ward 30 deg. and 
$ 2 55 deg. in the ande of 51 3 32 


vix. London. 


85 = The Latitude of the Place. 51 32 
Given O2. The Declination East ward 30 oo 
3. The Reclination. 55 oo 
1. The Diſtance of the Meridian from 
- the Horizon. 
2. The Height of the Pole or Stile a- 
bove the Plain. 


Required 3. The Sudſtile's Diſtance from the 


Meridian. 
4. 2 he Plain's Difference of Longi- 


Frſt, Draw the Circle A H RO, for your re- 


_clining declining 
Diameters A R the Vertical, and H O the Hori- 
Zontal Line of the Plain, | 

Secomdly 0 


Plain, and croſs it with the two. 
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Secondly, Set 55 deg. the Plain's Reclination- 
from A to a, and from O to. _— 
Thirdly, Lay a Ruler from H to a, (Pl. 2. Fg. 5.) 
and it will give you Z the Zenith, and laid from H 
to b, itwill give you K, the Point of the Horizon's 
Interſection with the Plain's Vertical Line. So 
have you three Points H K and O, through which 
to deſcribe the Horizon of the Place HK O. 
Fourty, Set 30 deg. the Plaus Declination 
from R to c Weſtward, (becauſe the Plain declines 
Eaſtward) and from O to d. So a Ruler laid from 
Z to e, ſhall give you 8, the Inter ſection of the 
Meridian with the South point of the Horizon. 
And the Ruler laid from Z to 4, ſhall give you E 
the Eaft point af the Horizon. ' 
_Fifebly, Having the Points 8 and Z, through 
them you may draw the Meridian Circle LS ZP, 
as hath been already ſeveral ways taught, the Cen- 
ter whereof will fall in the Line QF being ex- 


3 YJ3K 1 4 k 9 43 
Sixthly, Lay a Ruler from E to Z, and it will 
cut the Plaiz in e, from which Pointe, ſet 38 deg. 
18 min. to , and a Ruler being laid from E to 7, 
mall give the point P, upon the Meridian Circle 
om for the Pole of the Wotld. And a right Line 
drawn from P through Q, ſhall be the Axis of the 
e a- World, and the Subſtilat Line of the Dial. 
Sventhly, Set 90 deg. from y to hᷣ, (becauſe the 
the: ¶ Eyninoctial Circle is in all places go deg. diſtant 
com either Pole P or L.) So laying a Ruler 
ngi- from E to b, it will give you the point B in the 
Meridian, through which, and E, the Eaſt point 
of the Horizon, the Equinoctial Circte mult paſs, 
tre- may be drawn as in former Examples, the Center 
wo. thereof being in the Axis of the World, PL ex- 
ori- ended. Fl 8 "Y | pal 
EA. 


Turxsx 


Rar * * . _ 
n E * 
1 4 
4 * 
3 


x 
A * 1 
g K \ FR 
= - ay 
1 # 


to which unequal Parts of the EquinoQial, a Ru- 


Dialling. 


Tuts His principal Circles, &. the Hori. 
don, Meridian and Equi noctial, being deſetibed, 
according to their true Situations upon the Plain, 
the ſame forementioned Requiſites _ from thence 
be eaſily Pen, as n. r ovig lis 
OG ML * ach Au i: 

1. T find the Diſtance of the Meridian non os 
Horizon O C. The Arch O C, meaſured up- 
on the Line of Chords, will contain 64 deg. 
41 min. 7 be en s Difexce from the Me- 


7 waeren 44 ente 


2. To find ah Height of tbe Pole det abe 


— Plain P D. Set g deg. from D to, and 
lay a Ruler from æ to P, it will cut the 
Plain in m, the Arch D meaſured on the 
Line of Chords, will contain 19 deg. 25 m. 
Tbe Height of the Stile. 

3. To n * Subſtile's Diſtauce Pa the Meri- 
+dian G D. This Arch meaſured: will contain 
"6 deg. 2 min. The Diſtance of the Kuti 
From the Meridian. 

24 The Plain's Difference of bees 8 P Q. 
A Ruler laid from P to B, will cut the Plais 

21 in &. So the Diſtance F & meaſured, will be 
17 deg 8 min. My n Difference of 
8 fs | Longitade. 
{Tamas Requiites okay - fond, you chay 
= to draw the Hour: lines in this as in other 
Plains. Firſt, By laying a Ruler upon P the Pole 
of the World, to B, in the Interſection of the 

Meridian and Equinoctial, which will cut -the 

Plain in-#; at which point, begin to divide the Se- 

micircle into 12 equal Parts. And from Q, to 

each of them, lay à Ruler croſſing the Eguinoc- 
tial Circle, and dividing that into 12 ds parts, 


ler 


% wa, . = 
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ler laid, it will divide the Plain into 12 other un- 
equal parts, through which, and the Center Q, 
right Lines being drawn, they ſhall be tur true 
Hour- lines proper for the Plain. 

Bur in this Example, the Elevation ot. the 
pole or Stile above the Plain, being but ſmall, 
r 19: deg. 25 min. you may, if you pleaſe, 
draw the Hour- lines by one Tangent-line, and 
the Center, as was ſhewed- in the ſecond Variety 
of Dire& South. —ů re and; Us herd 
followeth<; 7 1 A 9% Ds lh 

＋ 1 i 9 17 

Hot to draw the Hour lier pon the Plaini 

123 LEAR. 2100 a 14 

FE re, Ion! your plain, 2 the Bottom 
thereof (becauſe the North Pole is here elevated) 
draw a right Line A B, parallel to the Horizon, 
and aſſume. A for the Center. of your: Dial, upon 


which point, with 60 deg. of your Chords, de- 


ſcribe an Arch of a Cirele B E, upon which, from 
B, ſet the Diſtauce of the Meridian and Horizon, 
64 deg. 41 min. to C, and draw the Line A C 
for the Hour-line of 12. Alſo, upon the ſame 
Arch from CtoD, ſet 6 deg. 2 min. the Diſ- 
tance of the Subſtile from, the Meridian ; and draw 
the Line A D for the Subſtilar. 0 
Again, upon the fame Arch ſet South Plain de- 
off 19 deg. 25 min. the Height "elg:ing Eaſtward 
of the Stile from D to E, and 30 def and recli- 
draw the Line A E for the Ax- ning 55 deg. Pl.6 
is of the Stile. 8 

Secondly, Uporagy y. part, of 
the Subſtitar Line, aſſume any point at pleaſure, 
as F, through which draw the right Line G FH 
perpendicular to the Subſtile. 

Thirdly, From the Point F, take the neareſt 


Diſtance to the Axis of the Stile, and ſet that 


E 5 Diſtance 


Diſtance upon Ter Line from E to O, and 
upon the point O win 60 of Chord 
deſcribe the Semicircle M L Fe 
Fourthly, Lay a Ruler from O to K, (the point 
where the Tangent (or EquinoRial Line) crofleth 
the Meridian) and the Ruler will cut the Semicir- 
cle in Ly at which point begin to divide it into 12 
equal parts in the points OO, e. 
4 ly, Lay a Ruler from O the Center. of the 
Semicircle to the ſeveral points O © ©, in the 
Semicircle,, and the Ruler will eut the Tangent. 
Line in the points , c. 
2 Laſtly, If from the Center A, , through. theſe. 
points *, c. you. draw right Lines, they 
_ be the proper Hour-lines.belonging to your 
ain. | 


E  - Foxrthe Stile it may be cither Plate or Wire, 
& Clevated above the.Subllile to an Angle of 19 deg. 
235 min. and fet up perpendicularly upon the Sub- 
ar, as in all other Dials. And thus have I done 
nh all the Varieties of South Declining Reclin-. 


II. Of- 


N 


II. of North Recliners, 


The Firſt Variety... * 
C HAP. XXI. 1 


How to draw the Haur- lines upon 4 North Reclin- 
ing Plain, Declining Eaſt or Weſt, which cur. 
teth the Meridian. at the ne f with 
the Equinoctial. 


[LET the Example be of a North Plain Del 
ning to the Weſt 60 deg. and Reclining from 

the Zenith 32 deg. 11 min. inthe Latitude of Lon 

don, . 51, deg. 32 min. | | 


d. m. 
I. 1 —— of 5 ab 31 322 
0 2. Declination of the lain: | 
oy 5 North Weft. eee 
3. Reclining North. 32 11: } 
. The Diftance of the Meridian and 9 
Are, — 7 
The Height of the Pole or Stile a . 
Required 1 Plain. | 
A \3. The Diſtance of the Subſtile and the 
; * Meridian. 
{4.. The Plain's DIO of oY — 
* 4 N 


1. North. 
7 ages 4 & 


Axp here for Vatiety, more than for Neceffity 
in theſe three following Examples of - Nor 
Nercliners Declining, T will (in the feveral 
Schemes) place the Zenith and Pole down- 
Wards, becauſe the Stile in all theſe Dial: 
muuſt point upwards, the North pole being al- 
=  . Ways elevated; and in ſo doing, the Hourt- 
lines, Stile, and Subſtile, will ſtand in the 
= _ Scheme as they are to ſtand in the Dial; and 
the manner of the Work will be the fame as 
before. Wherefore, _ . 

; 1 1 | 


© > Secondly, Set 32 dep. 11 min, the Plgin's Re- 
clination, from O to a, and from C to B. A*Ru- 
ler laid from H to a, ſhall give yon the point E, 
through which, and the points H and O, the Ho- 
EF . Tizon, HG is to be deſetibed. And a Ruler 
laid from H to , ſhall give you Z the Zenith 
. + Thirdly, Set 60. deg. the Plain's Declination 
from A to d, a Ruler laid from Z the Zenith to 
4, ſhall cut, the Horizon in 8, the South point 
thereof. Thus have you two points Z and 8, 
through which to draw the Meridian, whoſe Cen- 
ter will be in the Line Q E extended, and may be 
found as formerly is taught. 


» 


ae 


Fanrthly, 


Fourthly, The Horizon and Meridian being 
thus drawn, lay a Ruler from E to Z, and it will 
cut the Plain in e; and ſeeing the Pole is 38 deg. 
28 min. diſtant from the Zenith, "ſet 38 deg. 28 
min. from to F, and à Ruler laid from EK to F, 
will cut the Meridian iu P the Pole of the World. 
through which point P, and the Center Q, draw 
the Line P Q for the Axis of the World, and 
Suhſtile of the Dial. And again, becauſe he E- Þ 
quinoctial is 90 deg. from the Pole, fer go deg. 
from F, and they will reach juſt to E of % 
either ſide, which are the very Points that the 
Plain cuts the Meridian in, and through which 
Points and the Point E, in the Horizon, the Egui- 
noctial Circle muſt paſs; whoſe Center will al- 
ways be in the Axis of the World P Q extended. 
Tux Horizon, Meridian, and Equi noctial, bei T 1 
thus drawn, you may find the four Requiſites in 
this manner. {ITE Er 2b f 


1 T7 find the Diſtanie of the Meridian from the 4 
- Horizon E O. The Arch EO meaſured by * 


2 


your Line of Chords, will be found to con- 


tain 47 deg. 18 min. which is the Fass 


> Diſtance from the Meridian; mn. 
2. To find the Height of the Pole or Stile 7 2 


the Plain PF. A Ruler laid from æ to PF, 


ilk cut the Plain in O; ſo the Diſtance F 
dn the Chords 42 deg. 52 min. is the Height -: 
ol the Pole above the Plains. 

3. The Diſtance of the Subſtile from the Meridian 
ee G, which meaſured upon your Chord, 
will be found to contain juſt go deg. __. 

4. The: Plains Difference of Longitude G æ, or 
the Arch & G, as before alſo 90 deg. juſt. 


Ix 


uu Scheme . TOaY ge remarkable. 


1. Tut Plow: cutting the Meridian in- In- 
+ 21 With the Equinoctial. And, 

HE Axis of the World paſſing through the 

a Point of the Horizon, both which de- 
note the Plain to be polar Declining, and the 


2 3 i to be the ſame with the Hlenr-Ine of 
6, and the Hour- line of 12 at right Angles. 
© thereto, wherefore the Hour: lines e be. 


_ drawn, as followeth. . 
T draw the Hoar-lines aper the Plain... 


on the Plais at the very Point , wherefore there 


begin to divide the Semicircle AG e, into 12 - 


© qual Parts at — Points OO ©, c. 
3 Secondly, L ay A Ruler to Q, and every of. the 
$S Points G O ©, Sc. and it will cut the Equinoc- 


1 * in the Points * **, c. dividing that neo 12 


na) parts. 


| rdly, A Ruler laid to P, and dm ſeveral 
| Flag 2 * * c. in the Equinoctial, will cut 


the Plain in the. Marks 1 | 1, &c. 
Laftly, A Ruler laid from Q to the ſeveral 
Marks, III, Sc. and ſtrait Lines drawn there- 


1 Ba ſhall be the true Hour-lines fitting this polar 


clining Plain. 
Pon the Stile, it muſt be a Plate or Wire ſet up- 


rigin upon the Suhſtilar to an Angle of 42 deg. 52. 


min. and muſt June upwards to the . 


Feſt: Lay à Ruler from P to , where the 
Meridian and EquinoQial interſeQ, which is up- 


The 


* 


— = 
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The Second Variety. 


CHAP. XXIV. 


How tn draw the a * 4 North Reelining.- 
Plain, Tomy. Eaſt or. Weſt, the Plain paſſing - 
through the 1 de * * ant ny 
the ; 


IN this, (as in the former 
Things muſt be given, and 


)/ three. 


fore the Hour lines can pe dun. 8 
| i deg. m. 
1. Latitude of the T 0 J Þ» ... 
2. The Declination e 
— Plain North W. | 60... 00 
3. The Plain's Reclination. 16 0 


4. The Diſtance of the Meridian from 
5 9 Horizon. 

3. The Height of "the: Pole or Stile a» 

dove the Plain. 

3˙ The Subſlile's Dilance. from. he 
Meridian. 

4. — Plain's Difference of Loogi 


Firſt, Deſcribe the Circle A HC O for the 
Plain, and croſs it with the Diameters A C, and 
HO, for the Hogiqona! and Vertical Lines 


there | Seconds 


Require 


fl 
_ 


* 
. 
* 


2 ler laid from E to m, will cut the Meridian in , 


1100 Ceometrical Dialling. 
Sean (As in the laſt Example) ſet 16 dey, 
the Plains Reclination, from 
J North Dial O to 4, and from C to 6, 
HER Weſt = Ru ler laid from H to a, ſal! 
Reclining give the Point B, through 
Plate 6. Fig. wha which, and the Points H and 
O, the Horizontal Cirele H 
BO is to be deſcribed. Alſo a Ruler laid from 
H to 5, ſhall find the Zenith Point of Z. 
a Thirdly, Set the Plaiz's Declination 60 deg. from 
A to 4, = from H to e: So a Ruler laid from 
to d, ſhall cut the Horizon i in S the South, and 
laid from Z to e, ſhall cut it in E the Eaſt Point 
thereof; and now having two Points Z and 5, 
through them you may draw the r Circle, 
us hath been already taught. . 
 Forrthly, Lay a Ruler from E to Z, it will cut He 
the Plain in P, and 38 deg. 28 min. che Comple- 
ment of the Latitude of the Place, ſet from F to 
F; and a Ruler laid from E to f, will cut the Me- 69 
ridian i in Þ the Pole of the World, and 90 dep. 
more, being ſet forward from F to m, and a Ru- 


the Equinoctial's Interſection with the Meridian; 
ſo have you two Points and E, through which 


the Equinodial Circle muſt paſs, and a right Line N tn 
drawn through P the Pole of the World, and QW u 
the pole of the Plain, will be the Axis of the 

World, and the Subſtilar Line of the Dial. Fe 


Tusk three Circles, viz. the Horizon, Meri- n 
ian, and Equino#tal, being deſcribed, the fore- | 
mentioned four Requiſites may from thence be ea- 
. | ay obtained. For, 


1. The Diſtance of the Meridian e the Hori 
Niue, is the Arch F H, 64 deg. 29 min 
2. 


ſtile, to an Angle of 30 


2. The Height of the Pole or Stile above the Plain 
PR. A Ruler laid from æ to P, wi cut 
the Plain in : So the Diſtance R meaſur- 

ed, will be found to be 30 deg. 59 min. 

3. The Subſlile's Diſtance from tbe Meridian, is 

the Arch I M, 64 deg. 26 min. | 

4. The Plain's Difference of Longitude is the An- 

gle A P Q, which to find, lay a Ruler from 
P to ; and it will cut the Plain in D, the 


Diſtance D I meaſured upon the Line of 


. 


© Plair's Difference of Longitude, enen 
1 # | . 
— Hokrilinis wpon' the" Plain." | 


| 25 Lay a Ruler upon P the Pole of the World, 
and E, the Interſection of the Meridian with the 
Horizon, and it will cut the Plain in D, at which 
Point begin to divide the Semicircle æ I D into 12 
equal parts, at the Points! O., S. 


Chords, will give 76 deg. 10 min. for. the 


7. Secondly, Lay a Ruler from Q to the ſeveral oy <-> 4 


Points OO O, Sc. and it will divide the Eu- 
noctial Circle into 12 unequal paris in the Points : 
% % Win bag. „e te 15 2906 261 e 


— 


Thirdly,” A Ruler laid from P to every of theſe 7 


vnequal Parts , c. will cut the Plain in 
theſe, Marks 1 1 Sc. dividing that into 12 other 
une qual parts. ln n L200 
Laſihy, If you draw right Lines from Q, through 
every of theſe Marks 111, c. they ſhall be the 
true Hour - lines belonging to yout Plan. 
Tux Stile may be either of Wire or Plate as in 
other Dzals, and mutt be elevated above the Sub- 

and ſquare,” or at right | Angles to the Plan. . * 
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The Third Variety. 
"CHAP. XXV. 


Flow to draw the Hour- lines upon a North Reclis 

ning, or Inclining Ploin, Declining Eaft or W:/, 

- which auterſects. the Meridian between the Equi- 
wottial and che Harigzon. IT 


E T this third and laſt Example of North Re- 
_ <= Cliners Declining, be of a North Plain, recli- 
ning 54 deg. and declining Weſtward 60 deg. in 
the Latitude of Londen, 31 deg 32 min. 
Inis being the third and laſt Variety of decli- 
ping reclining Plains, 1 thall be fornewhat the 
larger in tbe Prq;ection thereof, than I have been 
in any of the foregoing; not but that this Dial is 
to be made in all teſpects like (and with the ſame 
Eaſe} as the former. But herein I ſhatl ſhew at 
large the Manner of Proje&ion, and how all the 
Oenters are Geomezracally fund, and the Reaſons 
of their being in ſuch and ſuch Lines, and at ſuch 
and {ſuch Diſtances; And alſo, I fhall project all 
the Hour- lines belonging to the Plain upon the 
Plam it ſelf by circular Lines, by which Means 
the Reader mayattain to a more competent Know- 
ledge in what hath been heretofore in this Treatiſe 
delivered. For from this Projection following, all 
the aforeſaid hath been deduced. And therefore 1 
ſhall deſcribe the Manner of the delineating of this 
Dial, according 20.the following Propoſition. 


9 Fe P.R O- 


| Granetrical Da- 1 
* D eee 


PROPOSITION. 
PLATE VII. | 


Circle being deſcribed, repreſenting a Declining 
Reclining Dtzal-plain.; how thereon to place the 
Meridian, Horizon, EquinoQial, Pole, Zenith, 
Sc. with ali other Requifites belonging 20 ſuch a 
Dial. And alfo, to. project the Meridians of the 
Sphere s:ſelf ap the Plain, and from thence 10 
draw the Hour · lines upon the Dial-plain, accords 

ing to their true Situation. £447 em as, 


| | | WEDT ET: 124 W 
ET the Circle HS O B, fepreſent a Dial-plas 
in the Latitude of Lend 31 deg. 32 min. 
Declining from the North towards the Weſt 6 
leg. 00 min. and reclining from the Zenith North- 
ward 5g deg. 30 min. | * We; 
Firſt, Ceoſs the Circle with the two Diameters 
HO, and S B, cutting each other at tight Angles - 
i the Center Q And becauſe the Plain teclineth 
54 deg. 30 min, take 34 deg. 30 min. out of your 


Plain from S to a, from O to , and from B to c: 
hen lay a Ruler from H to a, and it will cut the 
Line 8 B in Z, ſo ſhall the point £ be the Zeuith. 

ff the Place. it. 857 
Secoudly, Lay a Ruler from H to b, it will cut 
te Line 8 B in 4, ſo ſhall & be a Point in the 
Line 8 B, through which the Horizon ſhall paſs: 
And thus having three Points H O,; you may 
Q-- rough them deſeribe the Horizon, whoſe Gomes 
ES: will. 


* 


Line of Chords, and {et that Diſtance upon your © 


15 K 5 PEI nn 0 
Ly, * * 
-. FOOTE TT; * 
75 < . * . 
* 
. . 


Geometrical Dialling. 
will be at m, the Diſtance #2 k-being equal to thi 
Secaut of the Complement of the Reclination off 
the Plain; namely 36 deg. == Or Geometricallil 
thus, Draw the right Line 4 O, which divide into 
two equal, parts in-z, and upon the point u, raiſe 
a Perpendicular » m, extending-it till it cut the 
Line 8 B in , ſo ſhall z be the Cooder of the 
Horizontal Circle H k ©. | 
Thirdly, Lay a Ruler from H to c, it Will cut 
the Line S B (being extended) in the point- N, fc 
mall N be the Nadir - point. 

Fuurthiy, Becauſe the Plain declines 60 deg 
trom the North Weſt ward; ſet 60 deg. from) 
to d and laying a Ruler to Z the Zenith, (whic 
is alſo the Pole of the Horizon) to 4, it will cu 
_ the Horizon in 8, through which op the Meri- 

dian muſt paſs. 
Aft, Take (always ) 90 deg. of your Line 
of Chords, and ſet that Diſtance from d to e, and 
laying a Ruler from Z to e, it will cut the Hori 
zon in 1 the Weſt point thereof, and a Lin 
drawn from w; through Q the Center of your Plain, 
will cut the Horizon (if you extend it as here is 
done) in E, the Faſt-point thereof, and in ſomeF 
part of this Line (extended if need require) -will 
the Center of the Meridian be; nd WhIE: that 
| Point wilt fall ' may be thus found. 
Sith, Divide the Line Z N into two equal 
parts in F, and upon F erect the Perpendicular F 
D, cutting the Line Q w (extended) in D, ſo ſhall 
D be'the Center of the Meridian of the Place. 

Sevenzhly, If with your Compaſſes you take the 
Diſtance DP. and with that Extent upon D, as 
a Center,  defcribe a Circle, you ' ſhall find that 
Circle exactly to paſs through the reſpective points I 7 
Z and N, if there nen no former Error Colmirees th 
W/your Work. Hochs > M1 


Eig 5700 J 


"Geometrical Dialling; 
Eigbebly, .Becauſe, the Height of the Pole aboſ e 
0 the de Horizon, is equal to the Eatitude..of the place 
on oi z. at London 31 deg. 32 min. ſet öff 31 deg. 
al z min. upon the Meridian from 8 to P, in this 
- INto Manner. 110 44 >» ws bin e ; 
raile Ninthly, Lay a Ruler from w, the Weſt-point 
t theſſgoe the Horizon, (which is alſo the Pole of the 
f the Meridian) to S, and it will cut the Plain in 5. 
hen ſet 51 deg. 32 min. from +4 to f. A Ruler 
1 cufhiid from w to f, will cut the Meridian in P, ſo 
„ bi; 7 the pole of the World, diſtant from Z the 
F enith, 38 deg. 28 min. and a Line draw thro? 
ez the pole of the World, and Q the Center of 
mne Plain, will be the Axis of the World, and 
15 (excended) will cut the- Meridian in M. the South 
pole... 2 „ er ents ns 02 31:baJ 
Aer. Tenthly, The Meridian and Horizon being thus 
Luel wn, it is eaſy to deſcribe the Equinoctial; for 
10 if you conſider the poſition of that Cirele in the 
105 Torge de you know. that it always . paſſes 
rough the Eaft and Weſt-points of the Hori: 


— ꝛon, and cutteth the Metidian atiright Angles, it 
e being in all Places go deg.. diſtant from either of 
* N the Poles. Wherefore, if upon r of 
wil e Meridian) you lay a Ruler to F the Pole ef 
Fen the World, it will cut the Plain in F; and if you 


ſet go deg. from f to g, and lay a Ruler from u 

val 0 2, it will cut the, Meridian in E; fo have you 
pM {lire Points, through which the Æquinoctial muſt 
— pals, namely, E & and w,; and the Center. of the 


_ Eguinoctial will be the Axis of the World, ex- 
the ended if Need require. To find which, you 
. muſt . . N 94's 
Bo Eleventhly Divide the Line E u, into two e- 
ines dual parts in G, and from the point G, upon the 
tted Line E w, ere& the Perpendicular, G K, cutting 


the Axis of the World in K, fo ſhall K be he 


Center 


10 


105 * 


* ** 5 * _— th yd „ 3 as - l = » F < 1 N 
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Center of the EquinoQial; wherefore, if upon 
EK as 4 Center, with the Diſtance K w, you de. 
ſcribe a Circle, that ſhall be the Equinoctial, and 
(if your Work be true) ſhall paſs through the 
points E and w; then for the dividing of the 
Equinoctial. | | 

> Twelfthly, Lay a Ruler to P the pole of the 
World (which is alſo the pole of the EquinoQil 
to E, the Interſection of the Meridian and Equi- 
quinoctial, and it will cut the Plain in the point 
12, at which point you muſt begin to divide the 
Circle repreſenting your Reclining Declining Plain 
into 24 equal parts at the Points © © ©, Oe. 
This done, lay the Ruler to the point P, and'eve- 
ty of the 24 equal Parts © © O, and you ſhall 
find it to cut the Equinoctial Circle in the points 
* , Cc. dividing that Circle into 24 unequal 
parts, through which unequal parts, and the two 
Poles of the World P and M, muſt all the Hour MW mn 
2 paſs. For the deſeribing whereof you © 
my 5 A ; 6 44 

'. Thirteenthly, Divide the Line P M into two e. *" 
qual parts in the Point L, (or, from the Point D, K 
the Center of the Meridian, let fall a Perpendicu- 

lar upon the Aris of the World, which will fall 

in the fame Point L) and through the Point L, 

_ draw an infinite right Line at right Angles to P 

M, namely, the Line C T, for in that Line will 

the Centers of all the Hour- lines be found, and the 
Manner how to find them is thus (one way) to be 
effected. | | 
 Fourteenthly, Upon the point Pas a Center, at 

the Diſtance P L, (or to any other Radius of a 
Line of Chords) deſcribe the Semicircle X LV, 

and divide it into 12 equal parts at the Points 
c. beginning your Diviſion at the Point ], 
which is, where the Ruler being laid from P, 8 


Geometrical Dialling. 
D (the Center of the Meridian) cuts this 1aſt 
drawn Circle. Then laying a Ruler from P, up- 
on each of theſe Diviſions, you ſhall find it to 
cut the Line C T in the points 15, 30, 45, 60, 
ec. on either ſide of the Point D; and here note, 
that 15 is the Center of the firſt Hour's Diſtance 
from the Meridian on either Side thereof, 30 the 
Center of the ſecond, and 45 of the third Hour's 
Diſtance from the Meridian, c. en 
Fifteenthly, If you place one Foot of your 
Compaſſes upon 15, and extend the other to P the 
Pole of the World, and with that Diſtance de- 
ſcribe a Circle, that Circle-ſhall be the firſt Hour 
from the Meridian, and (if your Work be true 
ſhall paſs through M the South Pole; and al 
through 9 e, the two firſt unequal 'Divifions of 
the Eguinoctial Circle, and ſo all the reſt. | 
Laſtly, If from 'Q- the Center of your Plain, 
and the reſpective Points where the Hour-circles 
cut the Plain, you draw ſtrait Lines, thoſe ſhall 
be the true Hour-lines proper for ſuch a Decſination 
and Revlination; as you formed your PrajeQion | 
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* Geometrical Dialling. 
p the Reguifi tes. —— to this, ng 4 „ lite 5 0 
. e Ain bn; ane, \ 


1 The Height of the] p A | 54 
Pole above 111 Hs u 
e 
2. The Diſtance of the | 
Meridian and Ho-\ 

„ oO ROD... 
5 The Diſtance of the 
| + Subſtile , from the 
Meridian. 
4. The Angle 8 
the 7 Meridian, 
ALL which.m may. be . — * 
tion, aud ſo t. r Quantities found. Au, 20 1 
ou Wer nor a % 203 315 
| Eats ab, A, 4 Rujet, Bom F toꝛ u, 


65 MAG the . al andthe een 
ſe&, and the Ruler will cut the Plain on the 


other ſide at x; ſo A x meaſured upon the 
Line of Chords, will be 54 deg. 43 min. the 
Height of the ** — the Plain, (or PQ 
meaſur ite Coppie 
will o bas Bt 0 ah e Comple- 
To aß f Neeb l K* ſured 
. 40 222 meaſure 
upon e 0 e will give 53 deg. 
31 min. tbe Diſtance c Meridian from 
the Horizon. 

3. To find P A, 1 TA meaſured up- 
on the Line of Chords, will give 56 deg. 41 
min. the Diſtance of the Subllile from the 
| Meridian. 

al : 4 To 


—— 4 a * 125 
HY 33 


— 
1 


#4. To find E P Q, Lay a Ruler to P the Pole 
„ie of the World, and the Interſection of the 
Meridian and the Equinoctial, and it will cut 
the Plain in o, the Arch o B meaſured upon 
the Line of Chords, will be found to con- 
tain 61 deg. 47 min. which is the Rog: de. 
tween the two Meridians. cant ee 830 


2 8 


Taus have you in this Scheme, delivered the 
rue and genuine way of delineating Sun-Dialsy 
duced from the Sphere it ſelf, by whichtheRea- 
on of all that hath been before delivered, is ren- 
Ired obvious, and ſufficiently. demonſtrative for 
is place. - But here you ſee, that the Centers of 
e Meridians or Hour - cireles fall out t be very 


31 
41 


47 


Tangent-line for their Deſcription, Which will 
for the moſt part) run out very far, and ſome- 
mes, almoſt to an infinite Excurſion. I therefore 
hoſe rather to ſhew, how the Hour-lines might 
x drawn, without having any Regard to this Tan- 
line, or without projecting of the Hour-lines 
pon the Circular Plain, and therefore the Ways 


the Nefore delivered are far more apt for practice than 
the W's, you” this be more ſatisfactory to the inqui- 
Que Rea who will not be ſatisfied: only. with 
its, Ihe doing, but of the underſtanding as well of 


what he does, and it is for the Satisfaction of ſuch, | 
hat I have here ee this Wan 


— 
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emote, and that there will be required a large "MY 
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n A P. XXVI Tt; 
Concerning I wchwing: Plains, both Direts ard. Da 


F ring. 


0 F Redining Plains there are e butt two Sang 
1 hath been before inſtanced, and thoſe are t 
ther Direct or Declining. The Direct are tha 
EKäeclinimg Plains which do directly bebold the I. 
Heeftz North and South Points of the Ford 
And the Decliners are thoſe: which: (beſides th 
Reelination from the Zenith) do ina 7 
the forementioned Cardinal Vr en. E 
(1.) The Sozth and the Meſt. df 
(a) The North:andithe Heft: if 
111. The Soth and the Eaſt. 
On, (4) The North. and: the: Weſt. 


South Jechiilng: 5 
Q, 
called: South: declining ET 
| Lorth Weſt. IR 


allo hofre intimated; and gave Examples, 1a 
of Direct Recliners, there were three Sorts, Vi 
4 1. SUCH as Reclining from the Zenith, do be. 
bold either the due Eft, or due Weſt Points d 
the Horizon; and of this Sort there is only ons 
kind, and no Variety in any Caſe. —— 
2 2. South Recliners, of which there are thret 
=. varieties. 
4 AND 3. North Recliners, of which alſo theis 
are three Varieties, — 
5 AGAlt 
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* Geometrical Dialling. 
. Of Reclining Declining, I told you there 
rere ſix Varieties alſo, as there were of Direct 
Recliners, viz. Three of South Declining Plains 

eclining, and as many of North reclining Decli- 

jing Plains; of all which I have given Examples, 
nd.it may be now expected that I ſhould do the 
ke for the Inclining Plains oppoſite to them, of 


hat the making of the reclining Dial, whether 
Direct or Declining, doth alſo make the Inclining 


nto, . I-ſhall ſave the Labour, and commend to 
e Ingenious Reader ſome few Rules by which he 
hall eaſily frame the Inclining Dial out of the Re. 
iner. And, 


I. Of North and South e 


[ will take for Example a South Plain, reclin- 
g 55 deg, which is the third Variety of South 
ſecliners, and I would from that deduce the Hour 
Ines proper for a North Plain inclining as much, 
%. 55 deg. And it is eaſily effected. For, 


Ir you draw the Hour-lines of the South Re- 


liners 6A B 6, and the Stile thereof al- 

d, quite through the Center Q, to the Plate 6. 
ppoſite part of the Plain, 6 CD s, and Fig. 4. 
t the ſame Numbers to the Hours on 

e right Hand in the Recliner, and the contrary, - 
the Figure clearly demonſtrates: And let te 
ris in the North Incliner point downwards to 


oth upwards to the North Pole, and your Dial 
finiſhed. Or you may effect this Work by prick- 
g off the Hour- lines through the Paper, and 
urning it upfide down, and that will effect the 
me thing, only Kae! the Names 4 the "Sy 

| ty 


11190 


rhich there are alſo as many Varieties, but ſeeing | 


Dial, "whether Direct or Declining oppoſite there- | 


e South Pole, as the Axis in the South Recliner _ 


= 
— 


99 — 


ted; and the very South Recliner will become the 
North Incliner without any Alteration. 


II. of Faſt and Weſt Incliners. _ 


. TyERE is little Difference in drawing of the 
Eaſt or Weſt Inclining Dials from the reclining 
Dials oppoſite to them, from drawing the North 
Incliner before from the South Recliner. For, 

I the Example of the Eaſt and Heſs reclining 
and Inclining Dial before going, Chapter 10. The 
Dial as it there ſtands, repreſents an Eaſt or Weſt 
reclining Plain. But if you turn the Dial about 
upon the Center Q, till the Letter N come to be 
in the. place of the Letter 8, in that Figure, then 
will the ſame Dial repreſent both an Eaſt and ef 
Dial Inclining 35 deg. as now it doth an Eaſt or 
Weſt reclining as much. The Subſtile, Stile, Meri- 
dian, and the reſt of the Hour-lines retaining the 
" ſame Names or Denominations, as now they do. 


UI. Of North or South Declining Inclining Plain 


Or North and South reclining Declining Plain 
there were ſix Varieties, Examples of each have 
been largely given. There are as many of Nort 
and South Incliners, but ſeeing they may be { 
eaſily deduced out of their oppoſite Recliners, 
.ſhall forbear giving Examples, and the Way is no 
much differing from the Rules before given fo 
Direct reclining and inclining Plaine. For ſeeing 
the Reclination is alike proper to each, and tht 

DefleQion of the Subſtile from the Mae 
E ; S 
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SGeecometrical Dialling. 113. » 
Declinations do ſo directly agree, they may 
joth be reduced to one and the ſame Oial, as the 
dther were. _ 

Tavs, If any reclining Dial be fo inverted, _ ? 
hat the upper Part thereof become the nether, and 
after this Inverſion the right Side of the Recliner 
decome the left Side of the Incliner; and the con- 
rary, the Inclining Dial having the fame Declina- 
tion, ſhall be framed out of the Recliner, and the 
contrary. Only the Denominations of the Hours | 
muſt be changed. For the Fore-noon Hours in 
the Recliner, will be the After-noon Hours in the 
Incliner ; and the Afternoon Hours of the upper 
Dial, the Forenoon Hours of the nether. 
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A Gere Rule to know which Pole, kein 725 7 
-_ rth or zhe South, is to be pb over 2 
lain. ; 


T HE Stile of every. Dial reſpecteth (or rather. 
lieth parallel with) the Axis of the World, 
and always pointeth upwards or downwards, to 
one of the Poles. Now when you have drawn 4 
your Dial (though truly) you may be to ſeek, 
whether it be the North or the South Pole that. J 
mult be elevated; wherefore to avoid any Miſtake, 
and to inform you which Pole is to be elevated, 
Obſerye this General 5 | 
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N the e Firſt Part, you have 1 

a a moſt abſolute and perfect Way. of. 
delineating San Dials upon all ſorts; 
of Plain Superficies in what Poſition - 
ſoever ſituate, / and in any Latitude, 
whether the Plains be direct, or do decline, or; 3 
whether they both decline and recline : And alſo. __ 
you may. there find, not only the manner ho- 
to make Dials, but to know the Grounds and 


F.4 5 Reaſon 


4 5 


[+ 


N 5 do a” " * PR * * Wy. * "_— Ann * 
N Go N F 4 - * * k : T 1 a 
OE > 7 * * * * y 
F 8 Ys * 
* , 4 6 bp Yue 


116 12 Dial. 
Readon of Dial, deduced from the Sphere c. 


Globe projeQed in plend, upon the Dial plain $ 
| Superbicies. 

Bur. notwithſtanding . the Exactneſs and Rati- 
| onality of delineating of Hour- lines upon all Plains, 
and in all Places, as is before taught; yet the ways 

e delivered, may (in, ſome Caſes, at ſome 

imes) be found inconvenient to put in Practice: 

As (1) When the Centers of ſome of the Circles 
fall out to be very remote. (2) When the une- 
qual Diviſions of the Equizodial Circle come very 
near or cloſe together, which they will al ways 
do, when the Pole hath but ſmall Elevation above 
the Plain, and ſuch like. For the removal of 
which Inconveniences, I ſhall in this Second Part 
add another Geometrical Way of Dialling, which 


ſhall be both plain, eaſie, exact, and quic ' of Dif. 


patch'; and all of it performed by ſtrait Lines, and 
not by Circular Lines, as the fotmer Way re- 
quires. And moreover, this ſecond Way hath 
a Convenience, whereas moſt other Geometrical 
Hays ef Diallmg are liable to out-run the Limits 
of the Plain, by almoſt infinite Excurſions : For 


in this Way, having firſt made a preparative Scheme 
-upon Paper (or Paſtboard rather) you ſhall have 


but very few Lines to draw upon the Dial. I plain 
but the Hour- lines themſel ve. 
Ix this Second Way, I ſhall be brief, beginning 


firſt to ſhew how to deſcribe the Hour - Ines upon 


Upright Declining Plains; referring the Delineati- 


on of Hours upon the Horizontal full North, South, 
Eaft, and Weſt Plains (whether upright or reclin- | 


ing) till afterwards : And the reaſon for my fo do- 


ing, will of it ſelf appear, when I ſhall come 10 


| ear of them. Wye fore to ann 
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SECTION I. 


How to draw the Hour-lines upon an Upright South 
Plain declining from the South towards the Weſt 7 
20 deg. in the Latitude of London, 51 4. 32 u. 


TAV IN.G the Latitude of the Place, and 
the Declination of your Plain given, before 
you come to draw the Hour- lines upon the Plain, 
you muſt firſt. draw. your preparative Scheme as 
followeth. | 


I. How. to draw. a Preparative Scheme ſuitable to- 
any Declination in any Latitude. Pl. 8. Fig. 1. | 


Firſt, With 60 deg. or the Radius of your Scale 
of Chords, deſcribe the Quadrant of a Circle A 
B D, extending the Side B A to C, ſo that A C 
be _ to A B: And then draw the Right Line 


4 Secondly, On the Point B, erect the Perpendi»- 
cular-B . MISTY 403 vu ; 
Thirdly,., Take 51 deg. 32 min. (the Latitude) 
out of your. Line of Chords, and ſet them from 
B to F, and from D to G, and laying a Ruler 
from A to F and G, draw the two Lines FK, 
r „ 
Foarthly, From the point G, draw the Line E 
H, parallel to D A, or perpendicular to B A. 
Fistl, Take 20 deg. (the Plain's Declination) 
out of your Scale of Chords, and ſet them from 
D to E, and through the Point E, draw-the Line 
E L, parallel to DA. 
| „ Sixibly, . 
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let us proceed, 


l. 2 draw the Meridian, Stile, Subjtile and flur- 
Mines upon the Plain it ſelf. Plare 8. Rg. 2 
4 * een eee: 
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mY * Cromital Dialling 
-  Sexthly, With 60 deg. (or the Radius of your 
Scale of Chords) taken in your Compaſſes, . ſet 


one Foot in the point D, and with the other de- 
fſeribe the Arch A O, which divide into three e- 
- qual parts in the points P and Q, for the whole 
Hours, each of which three Hour-ſpaces. AP, P 
E - Q, and QO, divide into four equal Parts at, 
„% , for Halfs and Quarters of Hours. 


Which dene, if you lay a Ruler to the point D, 


mud the points P and Q, the Ruler will cut the 


Line A C in the points 2 10, and 1 11, and by 


B theſe points the Line A C is divided into three un- 
= equal parts in the Points 3, 3, 2, 10, 1, 11 and 
3 . tepreſenting four Hours. And if from D, 


you lay. a Ruler over the ſeveral Spaces i the 


Hour-line A C into four.unequal parts for Halfs 


and Quarters of Hours. And thus is your prepa- 
rative Scheme ſb far. finiſhed.” Wherefote now 


7 * N, o ö 


& Firſt, Upon your Dial-plain draw. a rigbt Line 


28 8 T, for the Meridian, and Hour-line of 12. 


Upon which, aſſign any convenient point, as R, 
for the Center of your Dial; through which point 
R., draw the Line RW perpendicular to 8S 7. 
Sioeconaly, Out of your preparative Scheme take 

' the Line B K, and Tet it upon yout Dial. plain, 


from R to T; alſo, from the preparative Scheme 


take BI, and ſet it on your Dial plam from R to 
W, on the right Hind, becauſe che Plain declin- 
eth Weſt, and from T' to V, make the rectangled 
Barallelogram R WV Tü on the Eaft de. 
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our Pinahy, Out of the preparative. Scheme take 

ſet the Line L A, and ſet it upon the Dial plain from 

de- T. X, and kom W to ©, and draw. the Lines 
- e- RX for che Subſtilar Line, and R © for the 1 
ole. Hour-line of Six, which draw quite through, the 


P Center R. IJ 
*, | Fourthly, Out of your preparative Scheme, take - 


rs. dhe. Line E. L, and ſet it upon your Dialtplas 
P, from R to 12, and from X to V, perpendicular 
the to R X, and draw the Line R Y for the Axis.(or 7 
by Stile) of your Dial. 

Fifthly, Out of your preparative Soha; take _— 
the Line G H, and ſet it on your Wien bar, 7 
R to Z, and draw the Line Z 6, parallel. to I 
V, till it cut the Hour-line-of Six in . | 

S:xthly, Make R 6 above the Center, equal to A 
R 6 below the Center, and draw the - Lines 
12 6, and 126. | 

. Seventhly, Out of your Dial-plain- take the 1 
Length of the Lines 12 6, and 12 6 ſeverally, and 
72 ſet them upon the preparative Scheme from 10 P 
and from B to 2. And laying a Ruler from C to 
a and 4, draw the Lines M C, and N .f. 
| Laſtly, From the point A or 38 N take the 
neareſt Diſtance to the Line NC, and ſet that 
Diſtance upon your Dial-plain- from 12 to 9, for 
ut it will (if you — truly) divide the Line 6, 2 

| into two equal parts in 9. Alſo ſet. one Foot of 
e the Compaſſes in the point 2, 10 in the Line AC 
„ of the preparative Scheme, with the other take the 
e neareſt Diſtance to the Line N C, and ſet that 
0 
= 
d 


Fo EY 


Diſtance upon your Dial-plain, from 12 to 8, and 

- from 6 to 10. — Again, ſetting one Foot of the 
4 Compaſſes in the point 1, 11. in the Line A C of 
the preparative. Scheme, with the other take the 

neareſt Diſtance to the Line N C, and ſet that 

 Diſtarice from 12 to 11, and from 6 to 7. So is 

| 6 > 0 the 4 
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© the1onger Line 6% 14 on your Dial Guia] divided 
1 = 6 unequal parts in the points 7, 8, 9, 10, and C 
11; through which points, Lines drawn from the +1 
b Center R, ſhalt be the true Forenoon Hours. 
" Fox the Afternoon Hours, the ſhorter Line 1, © 
c on your Dial-plain, muſt be divided from the 1 1 
_ Lite M in the preparative Scheme, as the lon- 
ger Line 12, 6 was before divided; by taking the 
E Teaſt Diſtance from A. or 9 3 to the Line M C, 
43 and ſetting it from 12 to 3, or from 6 to *. — a 
= Alfo the leaſt Diſtance from 2, 10, to M C, in - 
© the preparative: Scheme, will reach from 12 to 2, 
aud from 6 to 4.—— Likewiſe the leaſt Diſtance 
taken from 1, 17, to the Line MC, in the prepa- 
rative Scheme, will reach from 12 to 1, and from 
t to 5. So is the ſhorter Eine 12 6, on the Dial- 
_ plain, divided into 6-unequal parts in the Points 1, 
= 2 3,4 5: Through which Points, and the Cen- 
ter R, right Lines being drawn, they ſhall be the 
true Hour- lines upon the. Plain. And ſo is 71 
| Dual finiſhed. 
Ir you would ioſert . the Halfs and the Quarters 
of Hours into your Plain, you may eaſily do it, 
ji; from the. preparative Scheme you take the-near- 
ee.ſt Diſtance from the Half and Quarter Points in 
tze Line A. C, and transfer them to the See 12, 
e W A n 
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1 1 N' theſe kind of Plains, which tteSdp bebold 3 
” the four Cardinal North, South, Eaſt and Welt 
* Points, the Latitude of the Place, and Reclination 
| of the Plain being known, there is. nothing requt - - 
* red, but to know the Elevation, or Height of the 
"3 Pole above the Plain, which how to find, is uff 
Aal ciently taught in the fourth and fifth Seckions of 
|| the third Part of this Boo: And. therefore ! 
* ſhall not here mention the ſame again, but refer 
| you to thoſe fore-mentioned fourth nd fifth Sec- 
our F ions of the Third Part hetebf. Wherefcre, * F 
| draw Houts upon any of theſe Ereck, Ei Y 
ure Direct Reclining Plans, when the Heigh 140 3 


is, Pole or Stile above the Plain is found, von have 10 4 
* more to do; but, . 

© Firſt, Draw a right Line A B ft thi bang { 
*, 1 Six, and another at right Angles thereto, tor 3 


the Hour-line of 12, as the Line OX. 4 

_ _ Secondly, With the Radius of your Ling of 

Chords 2 "dep. upon © as 4 Center deſetibe the 
Semicircle AX B. And the Height of the Pole 

above the Plain being known, (as for an Horinon- 

tal Dial for London, where the Pole is etevated 37 
deg. 32 min.) Take 51 deg. 32 min. from your 

| Chord, and: em upon the Semicircle from x 
F,,and& $81 X to I, and through the Points F 
the Lines 6. F. ane. 61, parallel to G 
X, and 
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| X., and draw the Lines X 6-and X 6 on either 
Thirdly, (Having Recourſe to your former pre. 


© parative Scheme) take in your Compaſſes the 


Length of the Line X-6, and ſet it upon the pre- 
Parative Scheme from B to c, and laying a Ruler 
= Trom C to c, draw the pricked Line C A. 


 "Fourthly, In the preparative Scheme from the 


Point A or 9, 3, take the neareſt Diſtance to the 


Line A O, and ſet it upon the Lines X 6, and x 


— 


gre to 3, and from X to 9. Alſo from the 
int 2, 10, in the Line A C of the preparative 


F5. | 
Scheme, take .the. neareſt Diſtance to the Line 4A- 


and that Diſtance ſet upon the Lines X 6, and 


1 6, from X to e and a, and from 6 to 8, and 


from 6 to 4. —— Likewiſe, take the neareſt Di- 


= ſtance from the Point 1, 11, in the Line A C of 


© the preparative Scheme, to the Line A C, which 


Diſtance will reach from X to 11, and from X to 


A and alſo from 6 to 5, and from 6 to 7. So 


1 dre the two Lines X 6 and X 6 divided each of 


them into fix une qual parts, the one in the Points 


Io, , 8 and 7. Through which Points, right 


for the Latitude of Zoudon, 31 deg. 32 min. 


8 ! 117 * Ne 
. w 1 TFT. yy HHS „ 16 A N 
3 Fon the Stile of this Dial, a Line drawn from 


— . 


tte Center ©, through either of the Points F 
1 and 1 ſhall repreſent the Axis of the World,. ; 
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| 2 25 2,.3, 4 and n the other in the Points 11, 


| Lincs drawn from the Center ©, they, {bgll be the 
une Hour-lines proper for an Horizontal Dial, . 
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rue mug Eret Sub Dil or a. fans Ta 
ritude 51 deg. 32 min. 


Tur Height of the Pole above a. South Plain in 
the Latitude of 51 deg. 3 min. is 38 deg. 28 min. 
the Complement of the Latitude. Wherefore, 

Firſt, Take 38 deg. 28 min. from your Senleof. 
Chords, and ſet them from X to G, andfrem' X 
to H, and draw the Lines G M and H 5 
to OX. Draw alſo X Mand X IL. 

Secondly, Take the Length of the Line X1 x M. 
and X L, _—_ ply it to your:preparative Schem 
ſetting. it from B to 4, and laying 4 Rulet rand | 
to 4, dtaw another beicked Line CE. 1209 

Tdh, The neare-Diſtances taken em me 
Boxer Be 10, and 1, 14, in the Line A C ef. 

the preparative Scheme, will (deing transferred 

from thence to the Dial. plain) divide der Lines & 

M and X L, each of them into fix unequul parts, 

through which Diviſions, and the Center _ | 

Lines being drawn, they ſhall be the true Hour-: Þ} 

2 an Erect my WIE in the Lade 1 
ondon 5 


Bo Line drawn from (the Cadte of ie Dial) ' | 
- © through the Points EI or G, hall repreſent oY 
** the Atis of the World,” and de the Stite of 2 AY 

- this Dil.. 3 t 59191 b 2 En 


3 65 a C7! Yu Fon nne iet b 
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* your Example be.of a Direct North plain 
Rec lining from the Zenith 2.5 deg, and ſuch a Di, 
is: deſcribed in the 17th Chapter of the Firſt Part, 
and the Height of the Pole or Stile above the 
* was there found to be 63 deg. 28 yy 


6 — * 
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And ſo it will be found to be by the Rule deli- 
vered in the Fifth Section of the Third Part of | 
ee 2 
Firſt, The Height of the Stile being found to be 
* _ 63 deg. 28 min. take 63 deg. 28 min. from the is 
Scale of Chords, and ſet them from X to E, and De 
from X to K, and draw the Lines E C and KD, ea 
parallel to the Meridian O X. Alſo draw the ä 
- - Secondly, Take the Length of the Line X C or 
from X D, and ſet it upon the preparative Scheme 
from to e, and draw a third pricked Line as e C. 
_ Thirdly, The neareſt Diſtances taken from the 
Pointb A 2, 10, and x, 11, in the Line A C,-ſhall, 
© - (being ſet upon the Lines X C and X D) divide 
them each into fix unequal parts, through which 
and the Center O, right Lines being drawn, they 
- - ſhall. be the true Hour-lines of a North Direct 
Plain Reclining 25 deg. in the Latitude of London. 
Tax Stile muſt be drawn from the Center ©, I | 
&  throughithe Point E or — + 


. oer V1); 4 20 iid volt. NWA £1159. 2941 
= Fr Dined Eft or Weſt Plains, . whether Ereft or 
8 | EKeclining. 1 


Fon Ered Direct Plains, where the Hour-lines 
are parallel one to another, the Stile or Pole hav- 
ing no Elevation, the {beſt Way to make them, is, 
as is directed in the ſixth Chapter of the Firſt Part. 
And therefore in this Place, nothing more need be 
uiid concerning them, Bur. 
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ber Eaſt and W eſt Redinerr. 
to be Tuꝝ beſt Way to deal with theſe kind of n 


n the is to refer them to a ne- Latitude, and to a new 
and Declination in that new Latitude, both which are 
K D, W calily attained by this following GENERAL RuLs. - 


R 1. The 1 banks 1s aluays he C enen 
of the old Latitude. — 
2. The neu Declination in that new Latitude i £8 4 
the Complement of the Rechnation. 4 x 


So that if a direct Eaſt Plain, in the Latitude 4 
of Lenden 51 deg. 32 min. ſhould recline 40 deg. 
and you would find the new Latitude, and ner. 
Declination; 9 

Firſt, The Complement of the old Latitude 515 
deg. 32 min is 38 deg.. 28 min. And that maſk : 
be the new Latitude. 1 

Secomalyj, The Reclinstion bei 40 deg. The „ 
Complement thereof is 30 deg. ng oe that is the 
new Declination. 4 

So that if (by the Dire dion of the firſt Sedion 1 
hereof) ou make an Ere& Diab to deeline 30 l. 
in the Latitude of 38 deg. 28 min. that Dia 
ſhall ſerve for an Eaſt or Weſt Dial, reclining PA 4 
deg. in the Latitude of 51 deg, 32 min. =: = 

Thirdly, Although this Declining Plain be Hu  "* 
made, yet the placing ef it upen the Dyal 2 
differeth from Erect Plains © "Fo or, in all 4 
Declining Plains, the Hour-line of 12 is 1 
perpendicular to the Horizontal Line of the 
Plain. So in all Eaſt and Meſt reclining Plains, 
r the Hour-line of 12 mult lie parallel to the Hort- 
| zontal Line of the Plain. As you may ſee in the 
Figure Chap. 10, of Part the Firlt.. 
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I x may here be expected, that I ſhould fay 
ſomething - concerning Declining Reclining Plains 
Which this Geometrical Way will very well per— 
form by referring them to a new Latitude and a 
new Declination, where they will become Ered 
Declining Plains; but there are three Ways in this 
Book already taught, how to effect the fame by o- 
ther Means. I thought good to omit them in this 
Place; and to give Examples in Erect Direct, in 
Direct Reclining, and in Ere& Declining Plains 
(as being of all others the muſt uſeful.) And fo 
I ſhall conelude this Second Geometrical Way of 
Dialling. „ 
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firſt, you are to conilider Hendry nf: 

2 Difference of Longitude, which herr 
in this Example, is found to be 4 deg, 454 ity; 

And becauſe every Hour's Diſtance upom the E- 


or Merida of the lau; 
Diſtanee and 3 Hours is 45 deg. Diſtance: "This 
Plain's Differende of Longitude deins above i 
(which is one Hour's Distance) and led than” 55 

. (which is two. Houts Diſtanee) che Subſtile 
(the Plaus declining Wefterly) muſt needs fall be- 
tween ithe Hours of 1 and 2 i che Aftermwoon. i 
Wherefore ſubtract 15 deg. (1 Hog Diſtance/ 
from 29 eg. 15 min. and there Will remaim ud. 


15 min, the Equinoctial Diſtance of m Glock | 


tom the Sußſtile. Alſo: from 30 deg. which a]s 
two Honr's Distance) ſubtract 29 deg: 45 m] Aff 
the: Remainder will be co deg. 45 mim for che E- 
quinoctial Diſtance! f 2 4 | Clock from the Sub- 

ſtile. Having found the two EquinoQial Diſtan-- 

ces of the t nent HourJines, on either ſide of 

the Subſtile (as of 1 and 2) the reſt are eaſily found? 

by the continual Addition of 15 deg} and fo is 
agces in the 


following Table mad oy thus ꝓtepared, the 
true ee wok Subſtilg upon the. 


Plain, may be eaſily — by the foregoing a- 
nalogy. win once in pe E ; Ditence: 4 
oy all, and yore yay; the reſt * As, 
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it 32 „ 70 ind . Di qnce of one 
a. Chick. upon yh. Plain from the. TY fy, i 
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| 2 Diſt. of n Uleck, og 44 0 9.40418 
* rich * 9 1 — 
To the. Tangent of 8 1 9.14819 
= nien 8 d. o m. is the Diſtance of the 1 aClock 
3 1 upon the Plain from the Subſtile. And 2 
in the ſame manner you may find the Diſtance { o 
ea Clock to be o d. 25 m. Of 3 a Clock W © 
8 d.igzz m. Of 4 2 Clock 19 d. 14 m. and ſo 
1 5 the reſt, as in the following Table for every MW” ( 
1 290 Whole Hour. And if you deſite halfs and quarters 0 
oy Hours, you muſt inſert them in the Column 
4 : Wits of EquinoQial Diſtances, allowing 7 d. 30 m. 
or half an Hour, and 3 d. 45 m. tor 0 we, 
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| Tavs have you the Atithmetical . of 
* whole Dial; it now remains to ſhew how - 
theſe Hour⸗ lines are to be transferred from the 


Table to — r is to be done a8 
followeth. * 


Tbe cee, 1 


Firſt, (Upon yea Dial-plain) draw an Hori- 
zontal-line A B, perpendicular thereunto au- 
other Line C D. Fg the} ridian and Hour line 
of 12, * 1 

Secondly \ Take 60 deg out of your Line of 9 
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CR FA, | 


Thirdly, Becauſe the Di- 
ſtance © "the Subſtile from © South - Decli | 
the Meridian was founc to Weſt 24 4. . bw 
be 17 deg. 14 min. Take deg. 40 min. Plate Wl 
17 deg. 14 min. from your 6. Fig. 5. 2 


Line of Chords, and ſet 


them upon the Semieircle from F to , and dra 
the Line C H for the Subſtile. 

Foxrthly, The Height of the Stile being 33 d. 
38 m. ſet᷑ that Diſtance upon the-Semicircle from 


HK, and draw the Line C K for, the Stile. 


Hfebh, (Having Recourſe to your Table) tak 
18 deg. 39 min. out of your; Line of. Chords/,and 


| ſet them upon the Semicircle from H to 8, and 


draw 2 mem en 8·⁰ the 
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| ay. xy = bc] 27. 
has your Dia finiſhed; da Selle — 
muſt be ſet to hang perpendieulariy over the Sb. 
* an Angle at the Oemer of the Plain 
p al to the of ID 1 
2 # 07 Fae SIN ena. a ont ng 29! 
An thus have you an Abſtract of the whole 
Art of Dialling, after the moſt exact and com - 
pendious Way of Performance; others may be 
more expeditious; but none more exact. 
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7 ittle Purpoſe to' be thus curious in 


Stile, Subſtile and Hour-diſtances: in l As 
in the f going, Prece IP. is delivered, - unleſs alſo 


we be as ſevere or ſtri 


Poſition of the Plain Which the Dial is to be 
made. For PTA r ben © fk = xy 


true, d place it in a ih 

in 2 Cages! Part of this Boo 5 Ky ho 
to find the Declination of an Plains, ; md.fo => 
finding of - to. attain, WA true Azimuth. o 


Sun is the Iygredignt, and eel to. perform 
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© Arithmetical Dialling, 14 


Wien is che Sine of 36 58min. the 
plement whereof" is 33 7 2 Min. 25 
doubled is 106 deg. 4 min. Which is the'Sun's 
Azimuth from the North Part of the Meri 
which if n take from 180 deg. there will 
main 73 deg. $56, min. Which is the Azimut! 
from the South,” And thus may you find the Sun's 
Azimuth more exactly at any Time: Or more ex- 
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l Crate of the Sphere, as are Tor 1 


on Sun-dials. 


| ANY | Aftronamical Concluſions may 


of the Sphere upon the Dial-plains ; 
of which Lbaue here made Choice of 
| theſe following: 
1. Tux Parallels of the Signs, ſhewing what 
put of the Zodiack the Sun is in at all Times of 
the Year. 


: 2. THE 


de performed by deſcribing the Circles 


«a -< == 
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| Grnilerdita:Diallings) 


2; The Diarnal Archer; ſhewing — 
the thy and Night thr the Ve. 

3 The Hours from the S Rijnag,vor Setting 
or the Tea ove Soars. 1719) viige 3:2 


4. T Jewifo,- or Planetary Tust 
ſnewing 


5. The 8 or Vortical Cirulec 
in what Quarter of the World, or upon what 


point of the Mariner + Conipaſs, we Sum is at all 
Times of the Day. up 


6. The Alnicanter or c ele of Altitade ; 


whereby. the Proportion of Shadows tb their Ob- 


jects, or the Sun's Height may be N al cz 
- Of theſe ſome are great Cireles of the 

others ſ mall: The great Circles: in al}! Plains N 
repreſen ted by ſtrait Lines, as tlic Hour-lines them 
{elves are: The leſſer Circles art deſcribed by C, 
nick e ve, hoy are either Parabplas; ' 
perbolat, or: Ellipſes: Only the Parallels off t 
Signs, and the * Arches in Polar Dx un 
the Parallels of . ANT as 
oe Sbeler e 2 e 1s ol FD. 
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Haw to deſcribe tha Rössel, aher b epi 

aud other inter mediatr Parallels: of Declination,) 

cſs. cap. N $93 2 a Dil 2 20 L 

TH 5 8 Th _ 241 7 wanb bas 0 41 © ; 
twW o 


the ga . — 2 (tor he never ceeds 
thoſe Limits.) peount it beſt; firſt : to) ſhewrhaw | 
they may be deſcribed; for that between them 
all other Circles (iter great or ſmall) mult be 
\ pro- 
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1 ptojedted, and the manner of deſeribng them up- Tri 


re eaſily deſcribed by Circles drawn about the 


3 | Has is ſhewed in the 6th-Chapter of this Book. 
1 I through the Foot of the Perpendicular Stile at E, 


on ſeveral Plains is various. 
: In a Pelar Dial they are perfect Circles, and fo 


Foot of the perpendicular Stile; n all other Plain 
ee, e Ae 


i. duthe EquinoQial ond dire baue We F 
| Dial. Plate 9. | 


* N bent de Eaſt Dia, in 
the Latitude of 51 d. 32 m. 
How to deſcribe. the a. upon theſe 


Wherefore ſuch a Dial being drawn as in Figure 


draw a right Line M, E, N, parallel to the Horizon; 
for the Horizontal Line in all Plains muſt be 
dun through the Foot of the Perpendicalar Stile, 
— the Point where the Equinoctial 

croſſeth the Hour- line of Six. Vour Dia 

with the Equinoctial Line thereof H, E, 8, deing 
drawn, come we to deſcribe the Tropicks : To ef- 

fett which, 

Bryſt, Upon a Piece Ly fine Cat Pat board: 
draw. a right Line O s in Figure II. repre- 
ſenting the EquindQial bed in your. Dial; and 

(becauſe the Tropicks are 2 3 deg. 3o min. diltant ˖ 
| the -EquinoQial) with 6 deg.' of your 
8, upon the Point O, defcribe an Arch of 
a Circle, and upon it ſet 23 deg. 30 min. from | 
R to 8, and draw the Line O 8, epreſen-. .- 
ting the tv ro e e his Angle 5, &. R R, I - 

call a Trigon. WOJ ena! 
| 5 —— Out of wour! Diat cake the Linkged of i. 
— ier 12 and ſet IO IG 2 

120 21914 * 1 


r Plain from 


" Giomtirical Dialling. 


Trigon from O to P, and wen RY Leerer, 
pendicular to O R: Alſo, in 11 bart” 


Take the. Diſtance from &, to the daes. 


with the Equi. 4) 
5 noctial, and ſet 
9 them upon the: 
10 (Trigon from O Jy 
11 0 4 ew 


Harne thus pr red ad Tagen. out of it 
take the Diſtance pre and ſet it upon of a 
Clock Hour-line from E to c: =——— Alſo tak * 


Diſtance 5 7, and ſet it upon your' Plans from 


b, and from VII to 4: A110 take rs, and ſer: Ie 
on your Plain from IV to a, ahd:from VIII to e: 
— Likewiſe take the Diſtance s'9, and ſet it upe 
your Plain from IX to f: Alfa take the 


tance 1007 and ſet it from X tog: Liaſtly, Sen 8 


v 11, and ſet it on the Plain from Xl 8 
Tuksk Points a, 6, c, d, e, f, g, K h, are the Points 
through which the Tropick of Cancer muſt be de- 
ſeribed; .wherefore, if through them a Line be 
drawn with an even Hand, making no Angles, x 
that ſhall be the Tropick of Cancer. | 
THe Tropick of Capricorn may be deſcribed I. 
the ſame manner, if for * 3 mw 


. And ſet it up- x 
Don your 17 * eto 


4 o 
% — 
92 | þ | 
# 
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* = 4 


ii OW] 54 p (4.42 
Tote mall be the Points 4 Which the Tre- 5 


Load of — muſt be deſeribed; wherefore if 
| —_ 
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"99 i 


5 
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1 te Dialling. 
Alu n, Line be drawn with an even 
Hand, it ſhall reproſent'the Tropick 0 Capricorn got 


"Ab wheteas 1 ail before," dat the t- * 
picks are the Boundaries of the Sun" s Courſe, W II. 
vm to nate, That” ius 1 ch we * : be 

Ang NJ 7 * FT” J 14 194 bas of 61800 8 
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e ate 9 of Declination be inſerted; M 1 
en e ch, Suppoſe I would inſert the Par fe 
x of the Entrance into che z Sig, d. 2A 
45 e eady, alſo Cancer and þ 

apricorss.;; for the reſt, 3s hey.he Sun.exters iu 'þ 
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| dined: take 11 deg. As: BY 20 dep. 
ran. out of your Line Chords, and ſet 
. them upon ihe Arch R S of your Frigon, from 


R to V and X, and an the. O7o Lines O U 
and OX. 10 * 3 39 11; 0218 * doch Nod! 
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Il. Is a dire Norchoor Sourb" Dial: Plate 9 By 2. 


1 nie %u: e 33.47 vor 1491 5) WE 
armee dun your Dial, ee 
ter V. together wich the Sxile r firſt M 


muſt be to proportion; your”: * to your Pla; 


fore, 
A to contain 28 deg. 2 min. fo hM'the 


A let fall a perpendicular to O's; . A B and 


Creometrital Dining 


Tuxst Parallels being thus put into r 8 
gon, they may be transferted into the Dialiplad, 


in all reſpects, as the 1 eOpicks were; ale" 
ſee done in the Figure 1,- |» 1 4 you. 
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which to do, aſſume any convenient Poidtt ity e 4 
Subſtile (here the Line of XII.) for'thefatthermioſt 3 


Tropick, as here the Point S; then the Seiles 
_— being 


ing 38 deg. a5 min; add £5 dep/ Ho 
the Sum is 61 d. 38 m. and that 18 
— Iritade of the Sun when he enters CA 
and the Complement thereof 28 deg. 2 m. 9 
upon the Point Cancer, make an 9 


A cut the Axis of the Ste OA, in a 


ſo is your Stile proportioned to vu, Pin; and 1 
the Line CB D, (being drawn parallel to the Ho- 
rizon, through the Point „ the Horiaon- 
tal- line of the Plain. 


18 v7 "8 


Tunis done, > def A fFrigg as Figyre' IV, 
2 which 185 Fe O Band EG, Foe A 
” © 


e Tr 
the de une & + the ns O . * in the Mal. 
FROM t . ee a perpendicular to E F, 


as E 12, for the Equinoctial; and upon E, with 
60 deg. of - your ord deſcribe, an. Arch H 12. L, 
and upon it ſet 23 deg. 30 min. from 12 to H 
and L, drawing the Line E H for the Tropick of 
Concer and E L for the N of Capricorn. 


- Dn 


4 +l 8 : | : 
vn to 1 7 
wer * 
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= I CO 9 = 7 
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* if _—_ the Subftiler Lins F G quite © 
the Trigon, croſſing theEquinoRial-in a, and both 
the Tropicks. 

Tuis done, out of your Teigon take the Diſ- 
tance from F to a, and ſet it upon the Dzat-plair 
from the Center O to c, through which Point 
draw the right Line V for the Equinoctial: 


2 from O, the Center of your Dial, take the 


ge to the Interſection of the Homr-line of 11 
r with the Equinoctial, and ſet that Diſtance 
upon the Trigon from F to e — Alſo take the 


. :Diſtance from O, to the Interſection of the Hout - 


line of 10 or 2, and ſet it from F to c-; —— 
Like wiſe the Diſtance from O, to the Interſection 
of the Hour- line of 9 or 3, ſet from F to 4: 
And laſtly, the Diſtance from O to the Interſec- 
| „ be @. with the Eq-..,oQial, ſet from F 
5 40'e; and draw the Lines Fa, F b, Fe, F 4, F 
25 N the Trigon, marking them with 12, 11, 
and 1, 2, 3, 4, WG. 

ow to find the Points upon the Plain, thro 
| (which the Tropicks mul pas; | 
A0 5:13 ON Diſtance from F o 
„ will reach, 
E eo 28+ bal S ol ite 12 
ane Center J Hour- 11 
nnn of the Dial CY line of i 
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| Through which Points the Tropick of Cancer, 
muſt be denen wich an even xl 9 
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The Diſtance from F to 


10 12 iWill reachg w e 

n x (from O, the upon the II rx 
4 2 Center of YHour-lines 16 2 
EC 3 the Dial, In Cf (2 3 
tO: vw W Ss 
11 


Through which Points the Tropick of Capricors 
he muſt be drawn. And thus have you the Bae | 
ir. h and the two Tropicks deſcribed upon à direct 
South Plain. F | | 


i. How'to deſcribe the Equine@ial, and the two 
bh. Tropicks into any uprig ht deelining Plain; or 
Fe ſ#ch as bob Recline and Decline. 
F oon Example ſhall be in an Upright Plain, de- 


clining from the South Weſtward 30 deg. The 
making of theſe Dials is taught in the 7th and 8th -- RF 
Chapters of this Book : Wherefore, having drawn 
ſuch a Dial, with the Stile and Szb/tzle'in a due 
Poſition, you ſhall find the Height of the Stile to 
be 32 deg. 36 min. +. ONS 
Firſt, Make an Horizontal Dial for the Latitude 
of 32 deg. 36 min. as in the Declining Dial, Fig. 5. 
here the Subſtilar-line is taken for the Hour-line 
of 12, as it is there marked, and the other pricked _ 
Lines, and the Hour-lines of an Horizontal Dial 
for the Latitude of: 32 deg. 36 min. Now if ac- 
cer, ¶ cording to the Directions of the foregoing Section, 
* you make 4 Trigon, and inſert the Eguinoctial and 
Tropicls; and afterwards expunge the obſcure 
| Lines of the. Horizontal Dial, the Equinoctial, 
The Tropic, and Horizontal Line will be the ſame, as 
if they had been inferted from the Hour-lines be- 
longing to the Plain. aden eau, 
9 — | H AND - 


8 1 * ee Dialling. 


== % Hours * oh | 8 0 
16 OT 14 long, Ee 37 Ho 
18 „ 
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=. ..- 104 ſo are the Diurnal K put into the South be 
Plain, repreſented by the pricked Lines there, n 
Fig. 3. and the Trigon thereunto belonging. Fig, 


3 | 4. both in 1 Plate * = 
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En the Hour. lines from the Sun's Riſing (an et 
ting are to be inſeribed into all ſorts ef Dial plains q, 


HE Hour-lines from Sun-riſing are called the 
Joniſh Hours, for that they begin the 


"0 Dy at the Sun's Riſing ; and the Hours fron 
| un 


ie 


* * Py 2 , 12 
Ys at EG x5 9 
” Þ I ws 
LET) 


5 Sun- ſetting are called the Italian Hours, for that 
H. they count their Time from the Setting of the Sun 
ns the Day preceding. | RE. 

in, TAE Manner how to inſcribe theſe Hours, is 


ehe ſame in all Plains, and is eaſily performed: 
And becauſe that upon a full South, or Horizontal 
de Plain, they will appear moſt uniform; I have 


De. therefore made Choice of a direct South Dial, as 


oc- i Eig. 3. Plate 9. to inſcribe them: 


Vo Dial being drawn, and the Eguinoctial © 
, and the two Tropicks s &, and y M, and the 
Horizontal Line, Sun riſe, Sun ſet; you mult (by 


the laſt Chapter) deſcribe two obſcure Parallels of 
Declination, one when the Day is 8 Hours long, 
5 © 8. ©, and the other when the Day is 16 
Hours long, as & 16 K: The 1 being 
me Parallel when the Day is 12 Hours long. 
_BeixG thus far prepared, the Inſcription of theſe 
Hours will be very eaſie; for it is plain, that 
on WM when the Day is but 8 Hours long, the Sun riſes 


in at $ in the Morning; and the firſt Line after the 


Sun's Riſing is 9 in the Morning :!>— Alf6 whe 


Morning; —— Laſtly, When the Day is 16 
Hours long, the Sun riſes at 4 in the Morning, 
and the next Hour after is 5 in the Morning 


2 


And all the reſt as in the following Table. 
ed r r aan ee Ag 2 ee N 
z ther: Fin ty << B. | 64.5. 4 1 
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the Day is 12 Hours long, the Sun riſes at 6 ig 
the Morning, and the firſt Hour after is 7 in the - 
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y the Day, the ſeventh Hour from Sun-riſing is 1 it 


that in the Parallel of VIII Hours for the Lengi 


z in the Afternoon; therefore obſerve where th 
Hour - line of 3 croſſeth the Parallel of VIII Hour: 
wich is at 2. — Alſo by the Table you ſee that 


— a hs 
* 


Y | 


185 4s 43. TDLoengtb of the Day. | 
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e ee ee PO al F. 
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Wnurkrokk a ſtrait Line drawn through the 
Interſections of theſe Hour-lines, with the Paral- 
lels of 8, 12, and 16 Hours, ſhall be the fit 
Hour after the Sun-rifing all the Year long. 

Ix like manner, if you would inſert the th 
Hour after the Sun-Riſing: By the Table you fe: 


of the Day, the ſeventh Hour from Sun-riſing i 


in the Parallel of XII Hours, for the Length « 


the Afternoon ; wherefore obſerve where the Hour 
line of x croſſeth the Eguinoctial, which is at 6. 


82 Thir dly, By the Table you ſee, that in the Para 


lel of XVI Hours for the Length of the Day, the 
ſeventh Hour from the Sun's. riſing is 11 in thi 
Forenoon ; and therefore obſerve where the Hour 
line of XI croſſeth the Parallel of XVI Hours fot 
the Length of the Day, which is at c; ſo ſhal 4 
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right Line, drawn through theſe three Points a, 
b, c, be the ſeventh Hour after the Sun's Riſing 
throughout the Year: And thus by the Help of 
this little Fable, may all the Hour-lines from the 
Sun's Rifing be drawn as you ſee them drawn and 
numbred, as in Fig. 3. Plate 9. | 
Is the ſame Manner, as the Hours from the 
Sun's Riſing (which are the Babyloniſh Hours) were 
drawn, may the Hours from the Sun's ſetting, © 
(which are the Italian Hours) be drawn : The Dif- 
ference being only in numbering of them; the 
Hours from Sun riſing being numbered from the. 
Weſt End of the Horizontal Line, by 1, 2 3, 4 
5, 6, 7, 8, 9, 10: And the Hours from Sun ſetting 
from the Eaſt End of the Horizontahline back- 
MW vards, by 23, 22, 21, 20, 19, 18, 17, 16, 1 5, 14, 4 
h the 13; all which is evident in the fore-named Fig. 3. 
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e "ll THE Hour: lines from Sun riſing and Sun ſet- 
| ting being deſcribed upon any Dial.plain, as is be- 
fore taught; there will by their correſpondent In- 
terſeQions one with another, be points produced, 
through which if Lines be drawn with an even. 
Hand, the ſame ſhall be the Parallels of the Length 
of the Day, and ſach are the pricked Lines in Fig. 
3, numbred upon the Meridian-line of the Dial, 
by 8, 9, 10, 11, 12, 13, 14, 15, 16. 1 
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* : Of the Jewiſh, or Old Unequal, er Planetary 
- © hours, and how they may be inſcribed upon any 


Dial- plain. 


1 T H E Ancients Account of their Day, was 

I from the Sun's Riſing in the Morning, till its 
ſetting in the Evening, which Space of Time they 
did divide into 12 equal Parts, were it long or 
Mort: So that in the Summer all that Time that 


tte Sun hath North Declination, the Hours of their 


Hay were longer than a common equal Hour; 


# and in the Winter, when the Sun hath South De- 
=  clination, the Hozrs of their Day were ſhorter than 
= .. a common Four; but when the Sun is in the E. 


s . their Hours are ehual to our common 
A. | 


+ Taz luſeription of theſe ' Howr-lines into ally 
ſorts of Plains, is very cafy, being much like the 


- Inſcription , of the [zalian and Babyloniſp Hours, 
taught in the laſt Chapter. 
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De Havixe . drawn your Dial with 3 Halt | 
nm and Oxarters; and alſo the Equinodial;' the two: 


E. Tropicks and Horizontal. Line; and alſo the Parsl- 4 


lelt of the Length of the Day, as is done in Hę. 
6. Plate 10. which is a South Dial declining Eaſt- 
ward 15 deg. you mult make Choice of two Pa- 
rallels of the Length of the Day, which muſt both 
of them be equidiſtant from the EquinoQial, 

which let be the Parallels of 9 Hours, and 5: 
Hoars, for thoſe two Parallels are moſt convenient 
for this Purpoſe; becauſe the Jeuiſß Hours in 
thoſe Parallels will juſtly-fall upon the even Hoart, 
Half, or Quarters: Now the Points thro' Which 


the Few:/b Hours are to be drawn, this Table will - 


dire& to; wherein you ſee, that the firſt Few: ir 
Hour is to be drawn through 5: Hours, 45, min. in 
the Parallel of 15 Hours, through: 7 in the Equi- 
noctial, and through 8 Hoars and 15:min. the Pa- 
H 4. tallel 
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rallel of 9 Homrs. ln like manner the ſecond 5 
Fewiſh Hour muſt be drawn through the Interſec- 


tion of the ) Hours in the Parallel of 15 Hour, — 


through 8 in the EquinoQial, and through 9 in the N or 1 
Parallel of 9 Hour: And ſo mult all the reſt of Ml of 
them be deſcribed as the Table does direct, and « IM of 
you ſee done in Fg; 5. And in this Manner, by 
help of this Table, may they be deſcribed in all ſorts you 
of Plains, whether Direct, Reclining or Deelining, 
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W the Azimnths or Vertical Circles are to be in 
_ feribed upon Dial-plains . 


. 

_—_ Tk Azimuths are great Circles, and being 
= ©® projected upon all Plains, become ſtrait Lines; 
and they are variouſly deſcribed, according as the 
Plus is fituated. Particulars of which follow: 


E 0£097990950900009990099 
eienr 
On an Horizontal Plain. 


IN. cheſe Plains the Arimuths are moſt eaſily in- © 
= => ſerted: For, your Dial being drawn, with the dic 
EF Tropicks and Equino@ial thereupon, you have no If thi 
; more to do, than upon the Foot of the Perpendi- I A 
cular Stile at O (in Fig. 7.) as a Center, to de- I an 
ſcribe a Circle, as & & N S, which you may w _- 
| | | k 4 vide on 


- 


in- 


or Degrees) noted with * & *, c. and thro*: 
thoſe Points draw ſtrait: Lines from O, the Foot: 
of the perpendicular Stile, and they | 
tre Azimuths upon the Horizontal Plain; which. 
you may denominate by South, $ by E, SS. E, & 


E by S, c. as you ſee done in Fig. 7. Plate 1 
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nde into 32 equal Points (beginning at N) an- 
ſwering to the 32 Points of the Mariners Co. 
paſs, (or elſe you may divide it into 90 equal Parts: 


ſhall be the, 


8E CTI ON D 1 4 
Upon an Ere@, Dire Eaſt or. Welt Plan, 


Plate 9. Figure 1. 


AVING made an Eaſt Dial, and teren 
inſerted the EquinoQial, the two Tropicks,* 8 


and the Horizontakl;ne, you may proceed to the 


Inſeription of the Azimuths in the mannet fol- 


lowing. | 


Urox the Point E, of the Horizontalline of the - ll 


Plain M, E, N, ere& the. Perpendicular EQ, equal 


to EG, (the Height of the Stile of your Dia), I 


and upon Q, as a Center, _ deſcribe/the Quadrant 
QE L, and divide it into 8 equal Parts; repreſen- 


ting one Quarter of the Mariner's Compals, | and, 


from Q, through thoſe Points, draw Lines to the” 


Horizoutal-line-M, E, N, noting them with: G 
© © © ©; from which Points let fall Perpen- 


diculars from the Horizontaklixe, and they ſhall bs 


the Azimuths between the South and the Eaſt ; — 
And for thoſe Points which fall between the Eaſt 
and the North; namely, E by N. E NE, 
—N E by N—— F ſat: 
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upon the Horizontal Line from E, towards the left 
Hand, as the three firſt Azimuths, E by S,. 
= ESE, — SE by E, were towards the Right 
Hand, ſhall give the three Points O © © on the 
Left Hand of E; through which Points alſo Lines 
_. drawtt perpendicular to the Horizon, ſhall be the 
= Azimuth or Points of the Compaſs between the 
= Eaft and the North: As in Fig. 1. And as the 
- Eaft Dial, contains the Azimuths between the 
South and the Eaſt : The Weſt Dial muſt contain 
thoſe between the South and the Welt, * 


2 
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_— SECTION Bk : 
= Upon « Direct South apright Plain. Plate 9. Fig. 3. WM * 
-  *PHE Dial; with the EquinoQial, the two Tro- f 

© picks, and the Horizontal Line deſcribed there - 2 
vun, the Azimuth may be inſerted thereon as fol- 
loweth: 5 | | X fl 
Fut, Take the Length of the perpendicular MW b 
A 1 Stile of your Dial A B, and ſet it upon the Me- 
= rijan of. your Dial from B to G. t 
= * Secondly, With the Diſtance G B, upon G de- 1 
© F@&ribe the Semicircle EB F, which divide into 16 4 
= equal. Parts, (if you will) but I have here divided b 
i but into 8, to ſhew the manner of the Work, W 4 
mi the Points *, c. through which Points I it 
= from G, draw obſcure Lines, extending them till W y 
— they touch the Horizontal Line of the Plain C B d 
DD; now. if from theſe Points; of touching, you I 1 
© draw Lines perpendicular to the Horizontal-line I p 


between the Tropicks, or parallel to the Line of 
I have 


© x, they ſhall be the Azimuths required. 
Wen IN 2 „5 


ny 


Gee Dialog, 


1 . not drawn the Lines Gele in 3 
this Fig. 3. becauſe the Plain is fakes - vl 
8 8 of Lines e 4 = 
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SECT ON. Iv. 
Upon a South Declining Plain. Plate 10. F ig. 6. 


AN Example ſhall be of a South Plain, declin-- 2 
ing Eaſtward 15 deg. & 
SUCH a Dial being drawn,. and the Equizedial; = 
Tropicks, and the Horizontal Line inſcribed there-- 
on: Upon. the Point B of the Horizontal Line e-. 
g. 3. Need the Perpendicular BC, equal to BO, the per? ñ⁵⁶ 
| pendicular Stile of your Dial ; upon which point 
Tro- W C deſcribe the Semicitcle RB S; which done, lay, MX 
here- W a Ruler to C, and the point ©, where the Hour 
fol- line of 12 croſleth the Horizontal Line, and wheres” 
0 the Ruler cuts the Semicircle R B'S, at that Point 
cular I begin to divide it into 16 equal parts, at the Points 
Me- , e. and from the Center C draw Lines 
: through theſe Points, extending them till they "i 
x de- BP touch the Horizontal Line D E in the Points a6 
to 10 defgh 5k and 1; through theſe Points right Liness 
vided being drawn parallel to the Meridian, ſhall be the 
Vork, Azimuths deſired, which you muſt number accord- 
oints ing to the Situation of the Plain: Namely, the 
n ti Weſtern Azimuths on the Eaſt Side of the Merl- 
CB dian, and the Eaſt Azimuths on the Weſt Side f 
#F the Meridian, as you ſee them ae in 0 6. 
1-1ne Flate 10. ä 8 ö 
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- CHAP. VI. 


. to inſeribe the Circles of the Sun's Albitude int 
»: » Dial-plains. 


IE. 8 or Circles of Altitude, it 
3 the Sphere, have the ſame Habitude to the A 
y Iimnihs, or” Vertical Circles, as the Parallels o 

HBeclination have to the Meridians, or Hour-cir 
cles: And therefore, the Eguinoctial it ſelf, anc 


=. ali the Parallels of Declination in a Polar-plai 
lere perfect Circles, and ſo are the Almicanters 0 
3 =. Circles of Altitude upon an Horizontal Plain, 1 

B ny Pls 10. Fig. 7. 


Heri xontal Plains, which lie parallel to the He 
kizon, have the Zenith for their Poles ; ſo that fo 
dhe Inſeription of them upon theſe Plains, th 
3 of the perpendicular Stile muſt be the Cente 


6 F : pon which to deſeribe them. 


Ton the Numeration of theſe Circles, whet 
are deſcrided, there are two Ways moſt ii 
He : The-one by Degrees and Minutes of thi 
11 ; Altitude ; 3. the other according to the Pro 
| (£4 tion that the Height of any upright Object (a 
A Houſe, Steeple, c.) bears to the Shadow 0 
At⸗: Tbe laſt of which I have here followed in thi 
Figure 7. where the Circles of Altitude are equal 
double, triple, and quadruple to the Altitude 0 
the: perpendicular. Stile. 
TE Inſcription of theſe Circte Into all otha 
Plains, are, in a kind, the ſame with the Inſcrif 


tipn of the Parallels of -Drclination Only, Where. 
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s in inſcribing: of the eee and 95 Paral- I 4 
I; of Declination, you take the Hour-lines out 

f the Dial. plaiu, and put them into a Trigon; ſo 
n the Inſcription of theſe you muſt take the Azi= 
nuth Circles out of your Plain, and put them in- 
d a Trigon, and from thence transfer them back 
gain to your Plain, as in the other: And as the ij 
oxr-lines in the other muſt be firſt drawn upon 
he Plain; ſo in this muſt the Azimuths be firſt in- -Y 
ribed : And becauſe theſe Circles of Altitude ate AY \ 
aller Circles of the Sphere, as the Tropicks and 
Parallels of Declination were, they will upon al! 
— (the Horizontal exceponi 9 be COPE] . 
ections. 
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CHAP VIII. 


. and eaſy Way to project Hoxr-liwnes apo + 
all kind of Sin without any Regard had ta: 
their ſtanding, either in Reſped of Ba 
Reclination or Inclination.. 


— 1 


= 
Fa Point be aſſigned upon any Spesen nary 1 
or curved, one or more, wherein the Hout 2 | 
ines and: Axis ſhall concur; ; how to proje@.the 
ours to that Point, and to ſet up an Axis after” 
he ordinary Manner, to give Shadow to ther, 

ithout any Knowledge how the Dial ſtandeth in 

elpe& either of Reclination, Declination, or ne 4 | 
lination. off 
Firſt, To the Point aſſigned (upon any Side of 
4 by the help of a Semicircle, or other Level, 
drache out an Horizontal Thread, ſerving for the J 
Horizou- =» 
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F . which Line need not be one angle 
Line, but may be turned at one or more Angles, 
—Y © provided that it lie (all the parts of it) totally in the 
= Superficics of the Horizon. 
: = +; Secondly, With a perpendicular Thread held up, 
project the Sun upon the aſſigned Point, and in- 
to the Horizontal Thread, and ſtick in a Pin, or 
Y make a Mark upon the fame Horizontal- line, chte | 
which the Shadow cutteth, and at the ſame [n- 
© (tant alſo take the Sun's Altitude. 
Us Thirdly, By the Altitude taken find out the 
n's Azimuth; this Azimuth, whatever it be, is 
& xepreſented by the Mark formerly made in the Ho | 
= rizoutal-line or Thread. 
3 Fourthly , Apply a Paſi-board to the aff _ 
Point, and hold it flat, that it may anſwer to the 
* Horizontal Thread alſo ; ; and upon this Paſt-board} 
54 * protra your Azimuth by a Thread extended from 
4 the Point affigned for the Center to the Mark upon 
be Horizontal Thread. Which done, b 
Fifthly, By help of that Azimuth upon the Pa- 
=D protract the Meridian-line, obſerving the 
BM true Coaſt and Quantity of the Angle from the 
3 8 and to the Meridian thus found, de- 
; * cribe an Horizontal Dial for the place. 
1 - Sixthly, Apply the Paſt- board to. its place again, 
Y E all things ſtanding right as before; project all the 
Hours into the Horizontal T. bread from off the 
= Paſt-board, and ſet Marks upon the ſame Line, 
for the point of each ſeveral Hour, which Marks: 
may 4 little Knots to ſlip to and fro upon the ſame 
re 
-  Seventhly, Project the Meridian Point by a per- 
* pendicular Thread upon ſome Object into that 
| place whereabouts you imagine the Axis of the 
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Z World would paſs, above or below, from the 
* point 3 for the Center. 
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E. btbly, With your Semicircle, (or a Sting 
and Quadrant) elevated or depreſſed, (as it ſhall be 
required) from the point aſſigned for the Center, 
according to your Latitude, project the Pale of 
the World. 

Ninthly, Extend a Thread from the Point 105 
ſigned for the Center to the Poles of the Worlds 
which ſhall repreſent the Axis. 

Tenthly, By the Point upon the Horizontal 


ing the Axis to the Hour-points, or laying the 
Hour-knots to the Axis,) you may project all the 
Hours, and draw them : Or elſe you max 


let the Axis alone, and content your ſelf with tus 


4 
2 


Pole-point projected into the Meridian: For if from 
the Point aſſigned to be the Center, or. Meeting E 
the Hours and Axis you extend a Thread to each 
Hour- point in the Horizontal-line,: and do repoſe: : 


you that Hour-line ; and do ſo in all the reſt. 

Eleventhly, Your Thread or Axis lying in is 
true Situation, you may eaſily fit an Axis to the 
ſame Poſture. 
plain Superficies, you may then (by one ſide of 4 
Square, applied to the Thread or Axis, and the . 
ther ſide lying upon the Plain) find out the Soblile, 
and meaſure from it the Elevation of the Pla. 
But if the Dial be deſcribed upon a cury 
ed Superficies, you mult be content to ſet up your 
Axis by the Direction of the Thread only. 


pex of the Euomon, unto which all. the Work is 
projected: But if it be required to ſet-up an Ante 
to ſuch a Superficies,, upon which the Hours and 


| Thread, and this Axis, (either by your Eye, lays 


; '.% 
, 9 . 
i 


(with your Eye) the ſame Thread upon the Pole, 
points; then ſhall the Shadow of the Thread Met = | 


If your Dial be deſcribed upon a. 


\ Twelfthly, This Point aſſigned for the ner il 2 
being a Point of the Axis, is, as it were, the . 


Axis wil not meet in any tolerable manner, = 4 
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eauſe perhaps the Axit may be but of a-very ſmall 


= Elevation above the Superficies, and yet an Axis 


is required, in this Caſe ſet up any point (of wire, 


. or ſuch like) of ſuch Diſtance from the Superfi- 


cies, as that the Hours and Axis may be diſtin; 
and through that point let it be required to make 


3 - the Axis paſs ; you have no more to- do but only 


to project to this point as before; by letting the 

Shadow of a perpendicular Thread paſs through 
that point, and noting the ſame upon the Horizon- 
tal Thread, and counting that End of the Wire as 
your Center, proceed as before; for the Thread 
that lies to project the Hours is a Pattern for the 
Tunis Way is general, ſerving to project the 
= __ Hour-lines upon many Superficies, be they 
plain or curved, and however ſituate, whe- 


Y ther contiguous or ſeparate, and that with- 


daut any laborious. Inquiſition after any of 
AY their Situations in reſpe& of Declination, Re- 
=:  " Glnation or Inclination. Es 


4 - 
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onA VIII. 


2 from 4 C laſ Eh foil laced,” 70 e 
Hours upon any . fs ar Re one 
or more. 


F. R S7, The Glaſs being puced troly Hari: 


Tontal, ' obſerve the Spot of Light that the Sun - 
caſts, and make a Mark at it. 9 
Secondly, And obſerve immediately the Sun's 
Altitude, and find the Azimuth.'- © * | 
Thirdly, Then'extend an Horizontal Thread i in 2 
the ſame Level with the Glaſs, bug Fine the 1 
Room. 6 3 
Fourthly, project the Azimuth into t the Keie 


tal Thread, by holding up a Perpendicular Thread 2 ; 


in ſuch a place, that tho' it hang at Liberty, you 
may at once diſcern both the Mark of the pot of 


Light, and the Glaſs likewiſe; and then obſerve 


where the perpendicular Thread ſeems to cut the 
Horizontal Thread, and at that apparent Interſec- 
tion make a Mark upon the Horizontal Thread 
for the Azimuth. 

Hifthly, Apply a Paſt-board to the Glaſs, ſo that 
it may be ſtayed upon ſome Reſt, that after it is 
taken away, it may be reſtored into-its place again 
with all ExaQneſs: Let it be alſo placed Hors : 
dontally, ſo that it may have full Relation to the 
Horizontal Thread. 

Siæthiy, At the Glaſs Center make a Point for 
the Center upon the Paſt- board, and extending 4 


Tens trom the Center of the: Paſt-board to the 
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Mark of the Azimuth upon the Horizontal Thread, 
draw upon the Paſt board that Line, which the ex- 
tended Thread Figures. out thereupon ; afterwards 
unto the ſame Azimuth upon the Paſt-board draw a 


Meridian Line, and to it an. Horizontal Dial; and 


applying the Paſt- board again to its firſt Situation, 
project the Hours thereon unto the Horizontal 
Thread, and there make Marks or Knots. 


* Seventhly, Then project the Meridian (by a 
perpendicular Thread, covering in Appearance both 


the Knot at 12, and the Glaſs) unto the contrary 
Coaſt to that, wherein the Pole is elevated above 
the Horizon; that is to ſay, in our Northern Cli- 
mates, you muſt project the Meridian Southward 


4 from the Glaſs, becauſe the North Pole is elevat- 


ed: And in the Meridian elevate your Semicircle, 
or extend a Thread and Quadrant from the Glaſs 
Southwards, till the Plammet falls upon your La- 
titude, ſo ſhall it point out upon ſome Object ſet 


1 to receive it, the North Pole reflected. 
Ox elſe, if this be not convenient, (becauſe in 


Windows, which look towards the South, 


the North Pole will be without the Room, 
(and fo the Axis above the Glaſs extended to- 


wards that Pole will be without alſo) you 
may in ſuch. Caſes. find out the oppoſite Pole 


to it, that is to ſay, that Pole which the for- 
mer reflected Axis being extended through 


the Glaſs, and below it, would ſign out, and 
that may be effected in this Manner. 


Eighthly, Project the Meridian Line towards 


= the Pole that is elevated, that is with us, towards 


the North Pole; and then (becauſe the North Pole 
is elevated by Reflection towards the South, - ſo, 
by the ſame Reaſon, the South Pole muſt be os 
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ead, || [cd towards the North) by your Semieirele, or 
ex. String and Quadrant, directed even with the Cen- 
rds ter of the Glaſs, expreſs or project your Latitude 
downwards, (but towards the North) ſo ſhall the 
Semicircle or Thread point- out the refle&ed South 
Pole in the Meridian, Now, whether you will, 
or can (moit conveniently) uſe the reflected South 
Pole below it, you ate to take your Choice, fur 
both the one and the other of them do repreſent 
the reflected Axis of the World. 5 8 

Ninthly, By this reflected Azit, and the Hour- 
points ſigned out upon the Horizontal Thread, 
you may eaſily project the reflected Hours, upon 
any kind of Superficies, one or more, Whatever 
they be, that ſtand in the Way, x. 
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CHAP: IX. 


5 lain Dial (either South or Horizon- 
6 : = x N all give you the Hour of the Day at any 
1 e or Places a ned, as well as at the Place 


* 
7 


1 
bs, © 
, 
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. RST, Make a common plain Dial either 
South or Horizontal, as you would have your 
Di to be; only in this Caſe it is beſt to place 
E <>" - the Hours in a Circular Form, as you ſee 
3 Plate 11. it done; then (beſides. the two Circles, 

Ng. 1. between which the Hours are placed) 
1 draw fo many Concentrick Circles as 
. you would have Places in the Dial, and behind 


PR 2 
1 * 


2 


whoſe Hour it repreſents; then obſerve what Dif- 
3 * ene of Longitude the Places propoſed have 
From Landen, and by allowing 15 Degrees for an 


3 2 the — of Longitude vequires;; the ove: 


due Dial is made Fer, be NES the 25 Way 


the Stile in each Circle put the Name of the Place 


- Hour, place the Hours with ſo much Difference 


ſeo See Ste NN 
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E Table of Latitude and gifts. "MN 


*s. Io 


an Example of each of the abore-nenioued 1 
Dials. | 


A 2 2 


A Correct TABLE of the Latitudes and Dif- 
ference of Meridians from London, of the 
moſt eminent Places in the World, moſtiy i 

corre Roy Celeſtial Oben "2, 


- a 


— 


* _— 


Names of Places; Latit. 1 l | 
: -[D. M. H. M. 7 


Capulca in Mexico | 1 7 307 
Agra, the Magul's Court 28 30 

Aleppo in Syria : | 37 2042 
Alexandria in Egypt _ h 
| Amſterdam i in Holland - 49 54Þ a8. 

Amiens in France 52 21 19 E. 

Antwerp in Brabant J 10 

Avignon in France - 143 518 

Babylon in Chaldea 34 30 

Barbadoes ** = + * 

|Barcelovia 488 K 

Batavia in Sumatra 3 16875 | 

Bayon + 43 

Bengal in hds | 21 56 

Bergen in Norway 6 

Benomia in Italy 5 44 39, 

Bofton in New-England fz 25 

Breſt in France 448 

Bourdeanx in France. 
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""Diffrence of Meridian. 
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Br 
Latit. |Merid 
D. MH. M. 


ne 
= 1Calais in France + 

= | Camboia in Italy 

= [Cancain Crete | 

© Cape Bona — quad 
0; e: Comerin 

Cape Vorde” - 


Cayro 


= 12 egen hi Chino ; 
bs. Coch in the Eaſt Indies 
"tha 55 Conmbrd in Portugal 
Neiſtantinop le 

_— Cipenbages i in Zealand. 
„ 
1 Cracow in Pole... 


EE Daarkich i in Poland 
FF i Dieo i in Normand 
_—_— Dublin in RY 
ET Dankirk in Flanders 

; 1 in e 


135 2 37E 
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36 160 30 
0 510 TE 


10 207 12E 
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N ames of Places 


Goa in Tan —_ 5 
Goes in Zealand 
Guardalonpa 
Greenoble 
Hamburgh 
Haver-de-grace ; 
Heydelbargh | 
Hoaignan in China 
Jamaica Port a 
Jeruſalem + 
Ingoldſtad | 
Inſpruck 7 2 
Kebrock in * ew 3 


| Koningsberg in Prog a 


2 EY 
Leige 5 
Leipfick © 
Lima in Peru 
Lintz in Auſtria 
Lions in Fance 
Lisbors in Portugal 
LONDON 
Macao in China 
Maa gaſcar 
Magica i in 1 
Majorca 
Malacca Iflanas 
Martinico _ 
Marſeilles” OS I 
Meſſina in 3 
Mexico 2 
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A | 1 I £4 


* | Nangaſach in Japan 
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Nauey in Lorrain 
Nn 
Naples in Italy 
| Narboune _ 
Narfinga 


Nice, Provence 


e, or Liampo in China 


Noremberg - 


Jod or Pernambuck 
ers in Japan 
Paris in France 


* 


Rotterdam 
= [Salamanca in Pain 


| AH 
Siam in India 
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Se 
I Spaban in Perſia 
I Szockbolm in Sweden 
3 * in Sicily 
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| 0 „ ü,, 4 
Names of Places, | Latit. 5 E 
; | ID. M. H. M.!“ 4 
Tidore 4 —] 0.3616 a 
Toledo in Spain | [39 46 14 * 
Toulon in France [43 6 23 E 
Tri oly in Barbary | - 33 540 (4 5 - "8 
Tubing in Germany | 48 25 37E 4 
Palencia in Spain 139 390 3 


1 * 


Venice. 5, 145 18 O - 50 E 6. | 8 
Vienua Mi . 148 22 9E | 
|Upſal.in Sieden | + [59 og 1 5 
Uranihurg Sola fare 712 55 54/0 51 | 4 * 4 
Urecht z 30 1 
rs * Saxony 51 330% * "i 
Nob, TW: N I 'Þ 00” 54 | O = 4 4 
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Nors, In the Geben of naten where 5 2 : 
8 is placed it is South Latitude, Eri al! r ©: ll 
ee are North. 2 25 3 


- * 
„ 
. 9 1 = 


vl hall now 1 to dan the farchding! Di- 5 ©. 

reQions to Practice, and ſhall inſtance'firſt in àa Ho- W " 2» 
rizontal Plain Dial, which ſhould be required o 
zive the Hour of the oy at London, Mexico, and 


Jeruſalem. | | e 0 1 


Hrſt, Draw a Horizontal Dial by the Directions 25 
given Chap. 3. Of Geometrical Dialling, Page 37. 
vaich reduced to a Circular Form? will appear 
s in Plate 11. Fig. 1. where the middle Circle 
of . repreſents a A n for the EW 


v 


London, 5 within that Circle of Figures draw 
the Concentrick Circle a b c d for Mexico. Alo de 
| have/ 7 it draw the Circle ef g h for Jeraſalem, (ol © 
1 uu dtawy them both Within or both without, ® 
x but the: thet is more proper, becauſe one Meridian 
is Hatt, the other Weſt from London) then bthjud 
time scile in the — Circle write or engtae 4 
( tico) in the Middle (London) im the Oe. I dbe 
maoſt (Jeriſalem); then baving Reedurſe to you W 
. Tuble, Fou find that Mexico is Weſt from Len | 
3 = an 6 Heufs 49 Minutes, (or whith is the Come) the! 
IJ IF hett it fs 12 a Glock or Noon at Mexico, it i or | 
491 Minutes? "paſt? Afternoon at London; them 
I fofeslay a Scaleftrbm Q, the Center ef the Dil M's 
159 in this Caſe is not confined tothe" Cent mac 
of the Girtle) to 49 Minutes paſt 6 in the mid Les 
die Circle for London, and there make a Strott 
thin the inner Circle, which ſhall*bethe* Ho- 
4 | -/ tinewf 12 dt Mexico: Likewiſe lay a Scale from 
V the Center Q to 49 Minutes paſt 3 in the Circle 
= for London, and there in the inner Circle” fr 
3 | Mon, piaes the Hour - ine of 1 xx, and fb pro 

tr Fan round the Dia to lay the Scale to-49 Min * 
* utes paſt every Hour backwards from G, you hf 
VF Je the Hours from 12 to 11, 10, 9, 8, Ce. & 
3 "hc and the ſame Shadow that gives the Hon 
At London in the middle Girble, ꝙives cat the (in 
. = ine rhe true « Hout- ar Ae Au cab che 

max 1 0 DE e A . 110 [23 
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6 wt | geg g. 1 1 
1 EXAMPLE. 88 
3 > 4 2 = . 


fr”. > SberoßE hgo to my Diab in ide Foren, 0. 
fund the Shadow of tfie Stile in the Line QA, 

. — ee is half an Hour paſt 9» at: Dowdow, and! 
4 * 5 2 inner Circle it is not quite three Quaxters 0 
an . Minute 


2 1 | fo . = LE>. Yar * Pu 


paſt 2, and if you look at 6 in the Morning, it · is 
at Mexico but 11 Minutes (viz. not a Quarter of 
an Hour) paſt 11 at Night. d. 
Br the ſame Rule you may inſert as many Pla- 
ces in your Dial as it will contain Concentricł Cir- 
cles, and thereby give at one View the Hour at all 


the moſt remarkable or remote Places in the 


World. : 
Tae fame Method is to be obſerved in any o- 


ther Dial, whether Direct, Declining, Inelining. 


or Reclining, by placing the Hours at ſo much 


Difference, as is the Difference of Meridians be- 
tween London, (or any other Place that the Dial ie 
made for) and the Place aſſigned; but that the. © 


Learner may not be at a Loſs, I have — _ 
likewiſe drawn a Specimen of a South Plate 1 
Dial for London, Jeruſalem and Mex- Ng. 2 


like for any other Places, and the Method f- 
and intelligible, that it is not n 


> r > Fa 

Note, You may by theſe Tables find the Nur u 
at any Place aſſigned, without having it t 4 
upon 1 Dial, by ſubtracting the Difference f 
Meridians from the Time at Losden, if f . 
Place be Welt from London, or adding Tf-it-+ 
be Eaſt, and thereby having the Time f afiy 1% 
Eclipſe, new or full Moon, c. at Londou, 0 
may know at what Haur and Minute it is at 2 
any Place mentioned. in the Table. 

a | 2 
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co, by which any Perſon may do te 
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ny more Time in Directions about it. 
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SECTIONL _ * fÞ 


"Rt zo drew the Hour-lines upon any Plus of 
Help of the Line of n * 


— \ HESE Lines . ts inſcribed at 
N 2 the Side of any Dialling Scale, Sed, 
f "1 or any Other Inſtrument of Braſs 0 


NI Wood, and they are common de 
known by the Name of the Line an 

- Hours, Inclination, and Latitude, and if 5 Ex 
bare them upon any plain Scale, you ought | Di 


have Chords to ſeveral Radius's; but in this 
I would rather recommend a Sector, becauſe th 
you may take Chords, Sines, or Tangents t 
What Radius you pleaſe. - 

Pre firſt of thoſe Lines is the Link of Hou 
commonly known by the Word (Hours) at ti 
Beginning of the Line; it contains 6 Hours, an 


* 5 is. numbred with — Dividaus: from I to 


: wa 
Lo „ - g | 
1 : . EY Tx 
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„ Tux next to that, and cloſe to it, is the Line 
ee Inclination, known by this (Incli.) at the Be- 
a ginning of it, and is 90 Degrees, divided in the 

ſame Proportion as the 6 Hours are, ſo that every 
15 Degrees in one is an Hour in the other, to | 
hew how many Hours and Minutes of Time an- 
ſwers to any given Number of Degrees and Mi- 
nutes of the Equinoctial. | „ie 


EX AM PL E. 


—— 1 would know how many Degrees and Minutes 
of the Equinoctial is contained in an Hour and a 
af of Time. Look againſt an Hour and a half 

on the Line of Hours, and under that on the Line 
of Inclination you find 22 deg. 30 min. and ſo "I 
much is contained in an Hour and a half of Times 
Tas next is the Line of Latitude,  marked* 3 
(Lat.) at the Beginning. : 36,07 137 ON 
SOME have two Lines more, one marked (( * 
Pol.) and the other (L Pol.) but by a Sector thoſe” - = 
Lines may be more commodiouſly ſupplied from 

the Tangent; but I ſhall ſhew the Uſe of both, 
and to avoid Prolixity, I ſhall fall directly upon 
Examples of the Uſe of theſe Lines in making 


- . <8 


* . o . 
. 13 
$ upon any Plain. 2 
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5 SECTION: II. 
How 70 draw the Hoar-lines o a: Herizoutal Dral, 
| for Latitude 51 deg. 32 min. 


IRST, Draw the Line E W for the ſix : 
„ Clock Line, and at right. Angles thereto draw 


the Line N S for the 12 a Clock: Line to biſſect 


the former, where you intend to have the Centet 
of. your Dial as at A. | 


= 


*- . -  T ex fixing one Foot. of your Compaſles'inthe 


Begining of your Line of Latitude, extend the 
other to 51 deg. 32 min. the Latitude of the Place, 


aud ſet that Extent from A to E, and. from A to 
Wz then take in your Compaſſes the Whole Scale 
of Hours, and with that Extent and one Foot in 


_ E or W, with the other Foot croſs the Meridian, 
or 1 . Clock Line in 8, and draw the Lines E 


- 


Tux take in your Compaſſes the Diſtance upon 


* the Line of Hours from the Beginning of the Line 
tc l, and ſet that Diſtance from 8 to 1 and 11, 


and alſo from E to 5, and from W to ); take allo 


the Diſtance from the Beginning of the Line to Il 
on the Scale of Hours, and ſet from S to 2 and 
10, and alſo from W to'8; and E to 4: Alſo the 


Diſtance from the Beginning of the Line to III, 


and ſet from 8 to 9 and 3, which will alſo be e⸗ 
qual to the Diſtance W 9, or E 3. Now Lines 
drawn from the Center A through theſe Figures, 
7-8; 9, r. to the Limb af the Dial (which may 
be ſquare or Round in what Form you . 

/ Is: the 
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the true Hour · lines of that Dial only for the Hours 
before 6 in the Morning, viz. 4 and 5, and lie- 
wiſe 7 and 8 at Night, they. muſt be continued- 
through the Center from their oppoſite Hours, and 
then are your Hour-lines finiſhed ; and for the 
ile, it muſt be a Plate of Braſs, or the like, to 
make an Angle of 51 32 (the Latitude of the 
Place) with the Plain, the Angular Point being 
fixed juſt at the Center A, and the Stile ſtanding 
upon the Meridian Line at right Angles with the 


iſſect | ; e Set c 
enter ; 
=" 2444 LALLEZRA: : 
n the PPP | 
5 SECTION UI. 

- ? / : £ > 5 * 1 
oy How to draw Hour-lines upon. a direct South Dial 


* T H E fame Directions, that ſerve for a Hori - 
E * ⁊ontal Dial, may with · a liitle 8 | 
6% IF for drawing the FHourelines upon a South: Dial; for 
tif inſtead of taking the- Latitude of the Place offi: 
_ from the Scale of Latitudes, you take the Complex: © 
me ment, proceed. in all Noſpocts as before, :ontynumet © 2 
alle der the Hours the- contrary. Way, it will produce a 
211 ooch Dial. Fhe Neaſbn is, becanſe:as/the North | 
0 Pole is elevated above the Plain of the Horizontal 
> Dial, equal to the Eatitude of the Place, fo the 
71 I} South Pole is elevated above the Plain of the South 
* Dial, equal to the Complement of the Latitude of: 
nes be Place, Therefore if you would make a South | 
re, Dial for Latitude 51 deg. 32 min. take 38 deg. 28. 
nay I min. the! Complement: of the faid Latitude, (or ii 
ves ven work for any other Latitude, take always 
the the Complement of * Latitude you work for?); 
#7 4. Out s 


1 fat 1 Dialing. 


our af; your Scale of Latitude, and work in all 
Reſpects as you did before, only accounting the I ve 
Meridian- line for the Hour of 12, number the Fi. 4 
gures the contrary Way, viz. to the right Hand tu. 
of the Meridian, as Practice and even Reaſon it N ye 
ſelf will inform you; and as in the other the Stie de 
made an Angle with the Plain of the, Dial equal MW 24 
to the Latitude of the Place, ſo the Stile in this M H 
muſt, make an Angle - with the Plain of the Dial e. th: 
qual to the Complement of the Latitude, and th. 
both ſtand at right Ae with, or perpendicula m 
do the Plain. fo 


1 „ 09,0 FS. >>... 
5 * ws ” 


=<* 
» % 5 


82 CTION Iv. 
of 4 Ded North Dial. 


A North Dial i i5/the fame-in all ReſpeQs with i I] $ 
South Dial, only in a North Dial the Stile * 
points upwards towards the North Pole, becauſe 
the North Pole is elevated above the Plain of that 
Dial equal to the Complement of Latitude ; for 
it is an univerſal Rule in all:Dzals that ſhew the 
Hour of the Day by a ſtrait lined Stile, to have 
that ſtrait Side of the Stile, whoſe Shadow gives 
the Hour, to lie parallel to the Axis of the World, 
and to point directly to that Pole which is elevated 
above the Plain of N Dial: And the Diviſions 
for the Hour - lines are. the ſame, as as in a South Dial, 
if they were to be inſerted; but as it would. be 
ſuperfluous to deſcribe Hours which. could never 
be ſhew'd by the Sun, it is proper to omit the 
Hours about n vix. 0 10, 11, 12, 17 5 1 


2 


t- all 
the 
e Fi- 
Jand 
on it 
Stile 
qual 
this 
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and 
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at which Hours the Sun is under the Horizon, e- 


yen at the longeſt Day, in the Latitude of Los- 


don, but if you work for a more Northerly Lati- 
tude, you muſt put on more Hours; as ſuppoſe 
you ſhould make a North Dial for Latitude 64 
deg. 00 min. the longeſt Day there is. 20 Hours 
24 Minutes, its Complement to 24 Hours is 3 
Hours 36 Minutes, the Length of the Night at 
that Time; half the Length gf the Night is always 
the Time of the Sun's Riſing, which in the fore- 
mentioned Latitude 64 deg. is 1 Hour 48 min. 
for the Time of Sun's Riſing in the Morning, and 
half of 20 Hours 24 min. vix. 10 HGurs-12. min. 


s the Time of Sun's ſetting at the longeſt Day in 


MG 


that Latitude: But that the Artiſt need not be put 
to the Trouble of Calculation, I have inſerted a 
Table, which ſhews the Length of the longeſt Day 
in all Latitudes, either North or South, 9:2. from 


Pole to Pole; and although the Came Table extend- 


ed from the Equinoctial to the Polar Circles 
might have ſerved in common Uſes, yet for the 
Satisfaction of the Curious, I have inſerted the 
whole as follows, n e , $ 


. x{ 
7 s » 


1 %% Immun Dialltng; 
| a — | hs x: > Fs » « " | 
A Pax ſhewing the Length of the longeſt Ar. 
E  - - titicial Days, in all Places from the EquinoQial 
d tothe Poles of the World, _ | 


166 11 23 
9 171 21. 4) 

189 [176 5 29 
90 18 21 58 
e 


— 


Tux Uſe of this Table is very eaſy, for in the 
& firſt Columns-you have the Length of the long: 
eſt Day in any given Eatitude in Hours and Mi- 
nutes, and in the two laſt Columns you * - 
5 | 5 


- 


SSS SAS S. T 


8 Ot 5 07 m1 py 


Length of the longeſt Day in Days, Hours, and 
Ar- Minutes, the Sun in theſe Latitudes emaiag a- | 
tial i dove the Horizon during 1d many Days, white le 
is near his,greateſt Declination, of the ſame Dexo- . 
mination With the Latitude of the Place, whether 
South or North, and when the Declination is cons - 


wary, the lougeſt Night. is the ſame. Length. 
Dru E. . 7 


"i Wee 60 deg. Norah, the g I 
18 Hours 30 Minutes, which happeus when t 
San entets Cancer, and hath 23 Ceg. zo min, North - 
Declination; but in 60 deg. Sourh, . the. Day is | 
fame Tength, when the Sun enters Copriters, = 7 A : 
ſo in the reſt, but beyond Latitude '66'deg. 30 m 
the Sun continues above the Horixon ſeveral YN %.' 
uy of Which is before the AM and OE: wa N ll 


KH 


8 it. 


bas. of 
4 
Ss * „ 


EXAMPLE, e 


"avs to kor the Longeſt D: ain basel Ir: 2 
deg. os min. and I find it in the Table 74 Dix. _ 
; viz. 37 Days before the Tropic, and as many a 
ter it, which is from the 4th of May to the 17th 


i# 


3 of July, in all which Time the Sun never ſets . 
4) that atitude. 1 


5 * By this Table the Artiſts may know by Inſpec. Mi 
5 tion how many Hours are pr oper to be put upon 
any EreQ, Direct, North 


39 tal, or any Erica. 
— Dia, in any Latitude whatſoever. - 
n the | 5 
Ong: 1322-65} F | | IT. 


th ret d 7-41 12 dt 8E C. 


an eren, . -.* 
Of South or North Reclining Dia. 

IN a Direct North or Soth Reclining Dial, 

there need be no Directions given, but what are 
already laid down, for all ſuch Dialt are South 
Dial, or Horizontal Dials, in ſome other Lati- 
tude; for a Horizontal Dial in Latitude 51 32 or 
any other Latitude, is only a Soath Dial Reclin- 


ing 90 deg.. for in an Ere& S1#th Dial, the South 


Pole is elevated above the Plain of the Dial, equal 


©. tothe Complement of the Latitude; therefore if 


a North Dial in South Latitude, or a South Dial 
in North Latitude, recline equal to the Comple- 
ment of the Latitude, the Plain of the Dial be- 
comes parallel to the Axis of the World, and 
Stile of the Dial, and then that becomes a Hiri. 
Tontal Dial under the Equinoctial, and hence theſe 
general Rules may be deduced, , _ © 
I. Is a South Dial reclines leſs than the Com- 
lement of Latitude, it becomes a Vertical Dial 


; 25 a Latitude, ſo much more than the given La- 


titude as the Reclination is. Or more plain, Add 
the Reclination to the Latitude, the Sum is the 
Latitude, where that is an Ere& or Vertical Dial. 


EXAMPLE. 


Sueeost I would make a South Dial for Lati- 
tude; 51, 32. North Reclining 22 deg. Add 22 d. 
to zi deg. 32 min. the Sum is 73 deg. 32 _ 

there» 


Aw CT =. 


, "_ , e _ - „„ 4» 2Þ ee 


30 deg. the Plain had been parallel to the Axis of 


all 


 Infirumental Dialling. 2 % 
therefore make an erect direct South Dial, for La- 
titude 73 deg. 32 min. North, the ſame wall de a 
direct South Dial reclining 22 deg. for Latitude 31 
32, and the Rules for making it are the ſame in all 
Reſpedts. | 

2. 1s the Reclination be equal to the Conplcs 
ment of Latitude, it becomes a Horizontal: Dial 
under the EquinoQial, for Reaſons before given. 
— Therefort, 

3. Ir a South Dial in North Latitude (or a 
Not Dial in South Latitude) recline more than 
the Complement of Latitude, it will be a Hors- 
2ontal Dial for ſuch a Latitude, as the Reclination 
is more than the Complement-of Latitude: Or 
thus, ſubſtract the Complement of Latitude from 
the Reclination, the Remainder is a Latitude, for 
which if you make a Horizontal Dial, it ſhali:alſo 
be the Dial for the” TAR and Reclination 


e riff + SOVIET 2773 * Y 
94411 1 154 
"EXAMPLE. 71 bien 
150 
I defire-to make a Dial a: Latirude 66 deg. | 
North, to recline 40 eg. a6 tf 6 


(SUBTRACT. 30 the 5 of Latitude 
from 40 the Reclination, the Remainder is 20; 
therefore a Horizontal Dial for Latitude 10 North; 
is the ſame in all Reſpects as à South Dial reclin- 
ing 40 deg. for Latitude oo deg. North. +} ith 

Fox it is plain, that if the Dial had reclined but 


the World, but reclining 10 Degrees more, ele- 


vates the contrary Pole 10 Degrees, and becomes g 


a Horizontal Dial for that Latitude. 

Uro the ſame Ground we may deduce Rules 

for Incliners, for if we conſider, that the Stile of 

Dus ſhould lie parallel to the Axis W. 10, 
or 


1 i is an Eguinoctial Dial under the Equinodiial.. 


. a p 4 a 2 * 
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Wort, and. confider how much the Angle, that 


the Stile makes with the Plain of the- Dial, is aug · 


mented or diminiſhed by the Inelination of the 


Plain, it gives you the Latitude for which a Ver. 
tical Dial being made, it will be a North or South 
Dial wich the given Inclination, and for the given 


— _" wehled 1 ak. « one * 


er E. 


-Icwonkbitake a South Dial for Latitude 51 32 
North, to incline 10 deg. 
Ir is evident, that this Dial that inelines 10 d. 
abe vertical, or perpendicular to the Hori- 


20n in 4 Latitude 10 Degrees leſs, therefore for a 


South Inclining- Dial in North Latitude, or 
North in South Latitude. vw 

1. Ir the Latitude be more than the Inctination, 
ſubtract the Inclination from the Latitude, the Re- 
mainder is the Lit, where the ſame Dial is 
Vertical. 

. Ip the Inclination- be equal to the. Latitude, 


3. Im the Inclination be more than the Latitude, 
fahre the Latitude from the Inclination, the re- 
mainder is the Latitude, where the Dial is Verti- 
cal, but of a contrary — viz." if the 
Dial is to be made for North Latitude it is Went 


eie & conero. 


20 ä wy, 


* * * 9 W " lf) 4% \ * 
221098 Ei ” Y } 4 ef bi Mn 1140.14 


5 
* * ” p - 
© k © x * 
. : LS 5334 N -4 A 


MP, OOO WE. I” Iu Roe ooo ˙ mw > \"®XTZF WP +F > *®F A 


— and ren Recliner 


brls 360 ir 2 03 1 ln 1 bly Oi ser. 
(8. | "1 ; a . 


] 


1 


155 begin with an Example of n El Dial for. 
Latitude 51, 32 North. 8 
Tax, in. your Compaſſes tha Chord 5 
of 60, and with one Foot in C, draw Plate. 1 11. 
the Arch A B, and ſet off the Com- Hg 2.,., 

plement of Latitude from A to B, and 

through B draw the Lines, C, B E, then ſomes. 

where towards the upper End of the Line C E ag. 

a R, draw G R F, perpendicular to C E for the 

Subſtile and Hour-line of 6, and dram H I patalle ! 

to E C, and at any competeutt | Diſtance, from it, 

ten from one of the Lines marked. (Po on- 

your Scale take the Diſtance from the. 4 

of your Scale to I, and: ſet; that Extent-fram R, wo 

5, and from R to 7; then take. the Diſtance from 

the End of your-Scale to H, and ſet from Rto a. 

and to 8, fer alſo the Diſtauce from tbe Beginning 
af the Scale to III, and ſet from R to 9, and o 

proceed to find the Hours of 10 and. 1 1 by the Fi. 
res IIIIL, and V, upon the Scale, and draw. the 
ines 4 % 4-55 7 % He. eee 6,6; Thele - 
ſhall. be the Hour: lines required. 

Taz Diſtance from the Beginning of the Scale 
to III, is the Height of the Stile, ws muſt ſtand - 
upon the Hour-line of 64 and perpendicular to 
— en, ene er 2 


ere 
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iss  Tnflrumental Dialling 
Tux making of a Weſt Dial is all the ſame, 
only as the Eaſt Dial is elevated towards 5 left 


Hand equal to the Complement of Latitude, the 
Welt Dial is elevated towzrds the right Hand, and 
| inſtead of 4 5 678 9 10 11, in the Eaſt Dial, you 
muſt upon the Weſt Dial put on the Figures 123 
4.5678, becauſe the Afternoon Hours are de- 
| ſcribed upon the Weſt Dial, as the Forenoon 
Hours are upon the Eaſt Dial. © | 
Bor in working by thoſe Lines you are confi- 
ned to a certain Bigneſs for your Dial (except you 
inlarge it afterwards) and therefore I hold it much L 
better in this Caſe, to make uſe of the Tangents upon 
the Sector; and having firſt conſidered how large 
you intend your Dial ſhall be, and conſequently 
| determined the Height of your Stile, take the 
Ek - Height of the Stile in your Compaſſes, and open 
the Sector, till the aforeſaid Extent will juſt reach 
from the Tangent of 45 on one ſide of the Sec- 
tor, to the ſame Tangent on the other fide, and 
Ferping the Sector at that Opening, take in your 
Dompaſſes the Tangent of 15 deg. and ſet from 
R to 5 and 7; take alſo rr of 30, and 
let from R to 4 and 8; the Tangent 
Die 11. of 45, or Radius, which is alſo the 
Fg. 2. Height of the Stile, is the Hour line 
of g; and as every 15 deg. of the E- 
quinoctial make an Hour of Time, 15 proceed to 
take the l of 60 and 75, they give the 
Honr Marks for 10 and 11, from which drawing 
Lines croſs the Dial parallel to 6 6, as before di- 
rected, gives the Hour lines required. 


” Note, "When you would take a Tangent Jef 
than 45; you muſt make the 45 at the End of 
the Sector Radius; but when you n 

: 8 a Tan- 


n eee 


— 
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a Tangent above 45, you muſt make that 2 
Radius, which is at the Beginning of the re- 
maining Tangents, (which-is alſo marked 1) 
and proceed as before. 
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SECTION vn. 


How to deſcribe Hour-lines upon direct Eaft or WW, 1 
3 8 Reclining Plains. * N tee i 


"Y 5 d 2 

1 Shall not trouble my ſelf to give any Ditedti- 
ons for drawing Hour- lines upon Eaſt or Weſt 
Reclining Dials, conſidered as ſuch; for as in 
Seck. 5. you have Directions how to find in What 
Latitude any North or South Reclinet becomes a 
Vertical Dial or an Horizontal Dial, and it is alſo 
ſbew'd in P. 12.5; how to reduce any Eaſt e + 22 
reclining Plain to an erect declining Plain MW ano 
ther Latitude, of in what Latitude the given Pin 
ſhall be an erect Plain, and how mach it declines; 
it will therefore be ſufficient to ſhew how to draw { 
Hour-lines upon all ere& declining Plains, be- 
cauſe in them all Eaſt and Weſt Recliners" are 
included. 5 
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SECTION, VIII. 


75 2 the 3 en « North 6 or South 4 | 
AN Plain. 


2: ſhall inſtance in a South Ere& Plain declining 
rn 20 min. for. rhe Nati tade of 
Lindon, 51 deg. 32 min. Noten. (See Chap. 7. 


So 46 and 47. ns 


dans van 


1 9 199355919 6 CART witty 
0 Licght of be Seis atone the 
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4 Salli Diſtance: eue. 


t A Rad D 16.000000 
C o the Sine of the Plain 8 ecli- | 
A nation 24 20. 9:614944 


So Tang. Comp. of Latitude 3828 9.900086 


To Tang. of Subſtile' 5 Diſtance | 
from. the. Meridian. 18 55 h 


* 
3 
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 Inftrumenak 
2, Fer the Highs of . 0 Stile) 2 | 
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As Radius 1 8 N 


| 10:000000. 
To Sine Compilmett'o® Loses 
38 deg; 28 min is 9 ane 


80 Sine Complement: of- Decttution* 
65 deg. 40 min. | 2 * < 939596 


— 
_— — . 


To Sine of the Stile's H Ry a- 
bove the Plain 34 deg: ap min. Þ 9799427 


3. ee e 0 
As Radtus „dose 


To Co- of Dectinaion | 
7. ragen Dellen Ex0,944696 


50 b che ne of Lat. $2 GeR2"3.4, 9.899745 
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To the Cor Pang: of 'theTnctina = 
thowofMfetidias 304? erm Þroumgteon | 


On if you wonld:confitie your 0% Inſtru- 
mental Operations, the . be: p 
upon the” Gaxeer's Scale tis: 1 + bet 


1. For the Subſtile 5 Dine bn the ene 


Tur Extent from Radius to the Site of the 
Plain's Declination 24. 20. will reach from the 
Tangent Complement of Latitude 39 deg 28 m. 
to the Tangent of the e from the 
Meridian 1 8. 5 


3 - 
04. 50601 wi 2 $5635 4501 
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the Stile) and ſet from 
Take in your Compaſſes the whole Scale of 6 


2. For the Height of the Stile. 


ExrExp from Radius to. the Sine Complement 


of Latitude 38 28, the ſame Extent will reach 


from the Sine Complement of Declination 65 40, 


to the Sine of the Stile's Height, 34 33. 
_ 2 3. For the Inclination of the Meridian. 


Tux Extent from Radius to the Sine of Lati. 
tnde 51 32, will reach from the Co-Tangent of 
Declination 65 40, to the Co-Tangent of the In- 
Clination of Meridians 30 oo. 


Tux Requiſites thus found, draw the Horizon- 


__  - #akline HO, and in ſome convenient 
Plate 11. Part of that Line, as in C, fix the Cen- 


: Hg. 3. ter of your Dial, and from thence 


dtaw C 12 perpendicular to H O, then 
with 6o deg. of the Chord; and one Foot in C, 
mike the Arch y 2,. upon which ſet off 18 deg. 9 
min. the Subſtile's Diſtance from the Meridian 
from y to x, and draw C x F, for the Subſtile. 


Was, The Subſtile muſt be on the right Hand 
of the Meridian, becauſe the Plain declines to the 
Weſtward, and ſhould have been on the left Hand, 


If it had declined Eaſtward. 
THEN through C, and at right Angles with the 
Subſtile, draw the Line A B, and from the Scale 
of Latitudes take 34 deg. 33 min. (the Height of 
E to A, and from C to B. 


Hours, and with one Foot in A or B, turn the o- 
ther about, till it touch the Subſtile, as in F, and 


draw the Lines A F and BF. 


FixnD 


— So ins ad 6. re 


ef we os» cp A wo mc £m Fw wo. fcc ©, .,__£©u#ot = op fc. oo ca a= oo co ao£aaas 0 
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Fix the Inclination of Meridians (which. in 
this Example is 30 deg.) in the Scale of Ihelina- 
tions, and againſt that in the Line of Hours you 
find 2. Therefore take 2 Hours in your Scale, 
and ſet from F to 12, and from B to 6. Take 
alſo 1 Hour off the Scale of Hours, and ſet from 
F to 1, and from B to 7. In the ſame manner 
take 3 Hours off the Scale, and ſet from F to 11, 
and from B to 5. Likewiſe ſet 4 Hours off the 
Scale, from F to 10, and from BO 4. Alſo ſet 
Hours off the Scale, from F to 9, and from B 
to 3, and for the 2 a Clock Line it happens to fall 
juſt in the. Subſtile, becauſe the Inclination of the 
Meridian is juſt 30 deg. which at 15 deg. to an 
Hour, makes two Hours: And for the Hour 


of 8 in the Morning, continue the Hour-line- f 2 
8, which falls above the Horizontal. line on the 


right Hand, quite through the Center to the Edge 


of the Dial, and it ſhall be the Hopr-line of 8 in 1 
the Morning, and for the reſt, draw Lines from 


the Center C through the Marks 1, 2, 3, 4, 5, i 
Sc. to the Edge of the Dial, they ſhall be true 
Hour- lines for that Dial. le 

Tux Stile muſt ſtand upon the Subſtile, and per- 
pendicular to the Plain of the Dial, the back Part 
of the Stile that gives the Hour by the Shadow, 
making an Angle of 34 deg. 33 min. with the 


Plain of the Dial equal to the Height of the Sils 3 


before found. abr Re | -... = 
Note, The Inclination of the Meridian being 


juſt 30 deg. the Subſtile falls juſt upon the Hour 


line of 2, but if it had been any other odd Num- 4 


ber, as ſuppoſe 35 deg, this. found in the Line of 
Inclination, there is againſt it in the, Line of Hou 


2 Hours, 20 Minutes, then yon, muſt have ſer 
from the Line of Latitudes 2 .lovrs 20 Minutes, 
from F to 12, and from B to 6, and o Hours 29 


. 


nend Dialling. 


min. from F to, 2, and from Bto 8, and ſo in any 
other Caſe. 

Ix drawing this Dial, you have likewiſe made 
3 more, for which to avoid Repetitions, 4 ſhall re- 
fer you to Page 50 in the th Chapter, and to the 
* of them in ante 3. Fig. 4. 


13 
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8E ON X. 


I 4 Thy to FE: Hour-lines upon a. Dial that. decline 
= fo. far, that the former Directious will not be 
-, Jafficient. 


23 T Deſire to draw the Hour lines upon an erect 
Plain, "declining from the South Eaſtward, 80 
Leg. Lat. 51 32. 

(See the ſame Chap. 8 Page 51.) 

= * Fov are already taught in the laſt Section, how 
= +6find the *Requifites, which are by thoſe Rulles 
= found | to be as kofloweth. ; 

N deg. min, 


oben Dhepce from the Meridian. 8 4.2 

r-of the Stite. 4p 6 1 
en of Meridians. 82 
Draw the Line H I, and with the Chord of 
V 60, and one Foot in H, deſcribe the 
= Plate 11. Arch M N, and from M ſet off the 
3 Fig. 4. Subſtile and Stile to make their reſpe- 
AY Qive Angles with the Line H I, vis. 
= the Subftile to make an Angle. f 38 deg. 2 min. 
= and the'Stile to make with the Subſtile an Angle of 
aeg. rz min. or with the Line H I an Angle of 
43 2 „4. and draw H C B for the Sulſtile, and 
3 'to radars mm 


THEN 


= 2. 2 


bs. xa we <5 aids nit * 


Juftxamental Halm. 
Trex in any convenient Place towards the low» 
ny er End of the Subſtile, as at B, draw a Line at 

right Angles with the Subſtile, as the LineFBD, 
de WM then* with one Foot of your Compaſſes at the Be- 
re- ginning of your longer Polar Scale, extend the 
the other to che Hourrof 3, ſet that Extent from B to 
D, and h P draw. the Etne· PE parattel co 
the Stile H K L., then is D E the augmented Sils. 
Then with one Foot of your Compaſſes in the 
3 Beginning of your leſſer Polar Scale, extend the 
0 other to 3 Hours, and with that Extent 8 
Foot in the Subſtile B CH, carry it along the. I- 
ſtile, till the other Foot juſt touch the Line D E, * 
ves which will be when the other Foot is in C, then | 
be make a Mask, and through C draw 2 Liner patal- 
lel tel oche es as the. Line COG; then 
0 find the Inclination Ga deg. 9 min. in the- Saεeοf 
0 Inclination, and-ggaiaſt it in the Scale of Houts 
” I you haves: Hours 29. Minutes, which ſhews kua:t 
| the Subftrle falls. between the Houts of G, n 
the Morning (the. Declination being Eaſteriy) but 
ul had-been between tand in dhe Afternoon if it 
* kad been Weſterly. 2 
. Now: ifs the Henne of «64 be m «0p I 
Minutes from the Saiſtile, the 1Hourdline:of 11 | 
muſt be. 4 Hoorsi29-Minotestromiit, c. and ue 
Hour-line of is o Hos 29 Minutes fromat, 
and if ſo, the! Hour line of 6 muſt, be o Hours, 
31 Minutes on the. contrary Side, becauſe 249 
Minutes and 31 Minutes make j̃uſt / am Hour, &e. 
Table, the Ann n The eng 
21 2 


© 9 5 j p " 1 go 4 4 * R 
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* os it's 1 * 33 $5 1 ö 7 iii SU 151 { DOTY 
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. 7 — ——— | dire: 
7 — B towards F. | From B towards D. ron 
* Hour on the | | Hour on the 9 
H. M. A Plain. H. M. Plain. | 
IE 0 — — li ( — — 2 Jo. 
o 25 | N 51 6| Hou 
; 1 29 B 811 31B " nl 5,6 
4 29B 92 31 ' 4| WF clini 
T3 29D * 103 31]B 3] W We 
1+. _291B* . 11 4 35 3 Eo gure 
„ ee eee eee, 
25 4.) 


Tur Uſe of this Table is very _ underſtood, 
for, take (according to the Table) © Hours 29 4d, 
Minutes from the greater Polar Scale, and ſet from 
B towards F, it ſhall fall at the firſt * in the LineD 
BF. Take likewiſe 1 Hour 29 Minutes, 2 Hours 
29 Minutes, 3 Hours 29 Minutes, c. from the 
EF raid greater Polar Scale, and ſet them upon the . 
Line DBF, from B towards F, to the ſevenl M 
© Points * * * &c. and the contrary Way, ſet | 
E #he Diſtances © Hours 31 Minutes; 1 Hour 31 A 
Minutes, c. upwards from B upon the ſame 
= _ Line; to the Points & * N c. it finds the Points I Con 
for the Hours of 6, 3, 4, c. do the ſame by the 
| leſſer Polar Scale from the fame Table, and find I duc 
the Marks & & & in the Line ECG; then lay- 
ing a Ruler over the two Marks next below the 8. 
Subſtile, a Line ruled thereby ſhall be the Hour- 
line of 7, and by the two next Marks, a Line 
ruled ſhall be the Hour-line of 8; and ſoin all the WF 
ns, as you ſee in the Figure. J. 


r 
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Tux Stile in this, as in all others, muſt ſtand / 

— Bf diceRly over the Saubſtile, and muſt be a Plate of I- 
ron or Braſs, and in the Form of the Figure- 5 
Eb. 
| Ix the making of this Dial, you have alſo made 
. eb Dial declining Weſt 8⁰ deg. only for the 

6| MW Hours 6, 7, 8, 9, 10, 11, you muſt put 1, 2, 75 4, 

51 5, 6, e. You have alſo made a North Dial d e- 

4 clining Eaſt 80 deg. and a North Dial — 

3 

2 


Weſt 8o deg. with only inverting the gry ee 

gures, as you are taught Page 30, in the th Chap- 

tet before · mentioned, and the Figure (Plate 3. Fig. £ 
4. = ſufficiently 'illuſtrate this alſo. 


3 att ict gg 

eD * 1 

Dus Ml. SECTION X. 1 
7 0f Declining Reelining Plains, and how the th 7 

_—} lines may be deſcribed on them. 

ſe AL: THOUGH we have elſewhere in this Book 

R laid down ſeveral Methods for effecting this, 


yet in order to reduce the whole into as narrow a 
Compaſs as poſſible, we ſhall in this Section nec 
how thoſe Declining Reclining Plains may be re- 
duced to new Latitudes, and new Declinations, 3 
and may be made by the Directions given in Sec. 
5. by the Lines on the Scale. | 


EXAMPLE.. 


Ir is . to make a South Plain for Lat 
Tas tnde 51 deg. 32 min. North, to decline from the a 
South- weſtward 24 deg. 20 min. and to recling PR 
rom the Zenith 54 deg. © 
K 


2066  Tnſtrumental Dialling, 


The Canon 0 find the new Latitude is, 


As Radius 10.000000 
To Sine Compl. Declin. 24 20 9.959596 
80 Tang. Compl. of Reclin. 54 0 9.861261 
To Tangent 33 30 9.820857 
In South Reclining Plains, as our Example js, 
the Difference between the Tangent laſt found 
(which here is 33 30) and the Latitude of the Place 
is he Complement of the new Latitude ſought. 


deg. min. 

Latitude of the Place © 51 3z 

Tangent found 33 30 
Remains 18 2 whoſe 


Complement 71 58 is the new Latitude ſought, 
Only obſerve, that if the Tangent be more than 
the Latitude, the ſame Pole is elevated; if leſs, as 
here it is, the contrary Pole is elevated, and con- 
ſequently, if they be equal, neither Pole is ley 
% but it is an Equinoctial Plain. 
But for North Reclinesr, 

- Ip the Tangent laſt found be equal to the Com- 

plement of Latitude, the Plain is a Polar declining 1 
Plain; but if greater or leſſer than the Complement S0 

of Latitude, the Difference i is the new Latitude. 


2 ES. The * to find the ned Declinatios 


3 4 Radius | 10.000C09 
$ To Sine Compl: Reclin. 54 o 9.769219 
So Sine of Declination 24 20 9.614944 


_ "= ro Sine of 14 deg. 1 min. 9.38416; 


Inſtrumental Dialling. 207 

Tris 14 deg. 1 min. is the new Declination, 
therefore if it be required to make a Dial for La- 
titude 5x deg. 32 min. to decline from the South 
weſtward 24 deg. 20 min. and to recline from 
the Zenith 54 deg. oo min. you may proceed (by 
the Directions given, Chap. 7. Page 46. of Geo- 
metrical Dialling, or Part 3. SeQ. 3. and 8. in Pag. 
129, and 141.) to make an upright Dial for Lati- _ 
tude 71 58 (the new Latitude) and to decline 14 + 
deg. 1 min. from the South, (according to the 
new Declination found) that Dial ſhall ſerve for 
the Dial required. . | 

Note, The Declination thus found, 'is always 
leſs than the old Declination was, but is always 
the fame Way, viz. Eaſt or Weſt, as the old De- 
clination was. | 

Bur to apply this new Dial to the Plain propo- 
ſed, you muſt not place the Meridian or Hour- 
line of 12 perpendicular to the Horizon, but it 
muſt make a certain Angle with the Horizontal. 
line of the. Reclining Plain, which we call the 
Meridian Aſcenſion or Deſcenſion, which is found 


thus: 

As Radius a 1. oo 
To Sine of Reclination 54 o 9.90798 

80 Tang. of old Declinat. 24 20 9.655348 


* 


To Tang. of 20 deg. 6 min. 9.563306 
whoſe Complement 69 deg. 54 min. is the Angle 
that the Meridian makes with the Horizon, 

HAvinG thus obtained the Meridian, Aſcenfion 
or Deſcenſion, viz. the Angle that the Meridian 
makes with the Horizon, your next Work is to 
ind the Poſition of the Meridian-line and Sub- 
litle, for which ſee the three following Pages. 
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e  Tifirumemtal Dialling, 


, | 1. To know which Way the Subſtilar Line of M 
E any Dial muſt ſtand from the Vertical Line of the 


_ - ſame Plain. And, | | > 

2. How to order your Work in the Southern - 

Hemiſphere. _ r. 

For the Firſt. $4 bo 

k Udon all Plains whereon the 9 

North Pole 8 South Pole l 
"EN ne of 


is elevated, the Subſtilar muſt - 
Sho | lie from the 


'Upper Eng Lower End, | 
— | 
of the Vertical Line . 
toward the full | 60 
North g South y 
* For the Second. : 


Ax the Rules, Precepts and Examples given in 
| this Caſe, do ſuppoſe you to be in the Northern 
Hemiſphere of the World ; therefore if you 
mould be in a Southern Hemiſphere, theſe Pre- 
cepts will ſerve there alſo, by only changing the 
Words North and South one into the other, as for 
South read North, and for North read South, and 

© fo Northern for Southern, and the contrary. 
Pon placing your Dial, draw an Horizontal 
2 Line upon your Plain, and ſet off ſo many De- 
rees by the Help of your Line of Chords, as the 
iſtance of the Meridian and Horizon is found 
| | xn 


| 


ne of 
df the 


thern 


 Tiftrumental Dialling. *: 
to be, and to the right Coaſt; there draw your 
Meridian- line, then apply your Paper Draught to 


your Plain, laying the Meridian-line of your Pa. 
per Draught exactly upon the Meridian-line (now 


found) upon your Plain, and take Care that the 


Subſtile lie according to the Directions now given, 
and that the Stile do always point towards the 
Pole, that is elevated above your Plain, and then 
by pricking through your Paper, or any other con- 
venient Means, you may transfer the Hour- lines, 
Sc. to your new Plain, and drawing the Hour- 
lines you have the Dia! required. | 

As for Eaſt or Weſt Recliners or Incliners, the 


reducing them to erect Decliners in other Lati- 


tudes, and the Meridian-line in theſe Co- inciding 
with the Horizontal-line, and having no Eleva- 
tion or Depreſſion, there is no Difficulty in abr 
ing them, when rightly made. 

Also North and South Incliners or Rectiners, 
being erect direct Dials in other Latitudes, are to 
be made as ſuch and then placed in the Latitude ; 
propoſed, with the given Reclination or Iuclina- 
tion, Sc. which is eaſily intelligible to N | 


ny 
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s SECTION XL | 


How to make a Polar Dial. 


1 N making a Polar Plain, you have no more to 
do but draw a Circle, and divide it into 24 e. 
qual Parts for the Hours, and draw Lines from 
the Center of the Dial through theſe Diviſions to 
the Edge of the Dial, which may be round, ſquare 
or what Form you pleaſe, and placing 12 on that 
- fide towards the elevated Pole, put 11, 10, 9, 65:. 
of the Forenoon Hours, and 1, 2, 3, &c. of the 
Afternoon Hours ſo far as you have Occaſion, will 
be the true Hour - lines of a Polar Discl. 


Example of a Polar Dial for Latitude 51 d. 32 m. 


Lr the Square A B CD be your Plain, biſſedt 
AB ine, and CDinf, and draw ef. 

Plate 11. Alſo biſſect B C in g, and A D in b, 
Fig. 3. and draw g 5 perpendicular to e; 
5 to cut each other in Q ; then upon 
as a Cenetr, deſcribe the Circle r / z A, and begin- 
ning at r, divide the Quadrant f into fix equal 
Parts, and each of the Quadrants in the Points * 
* *, c. Lines drawn from the Center Q thro 
theſe Marks, are the true Hour-lines in ſuch 4 


Dil. 


| Note, A Polar Dial to be placed under the Pil, 
ought to have all the 24 Hours upon it; but b-- 


3 cauſe a Polar Dial to be placed in any other Lati- 


tude is only a North Dial reclining equal to the 
Latitude of the Place, and becauſe in . 1 
4 EE 2 5 eg. 


 Iiſtrumental Dialling, 
deg. 32 min. the Sun never riſeth till after 3 in the 
Morning and always ſetteth before 9 at Night, it 
will be ſufficient in this to inſert the Hours from 
4 in the Morning to $ in the Evening. . 

Tux Stile is only a Pin of Braſs, Iron, or the 
like, fixed in the Center Q, and placed perpendi- 
cular to the Plain of the Dial. 


1 SECTION. XM 


Of an Equino@ial Dial. Pl. 11. Fig. 6. 


A N EquinoQial Dial is a South Recliner in 
North Latitude, or a North Recliner in South 
Latitude, equal to the Complement of Latitude, 
no is moit properly done upon an oblong Plain, 
thus ; | 

AT a convenient Diſtance from the Edge of 
your Plain, draw the Line B C, and parallel there- 
to near the other Edge draw the Line DE, and 
through the Middle of theſe draw F G perpendi- 
cular to them, for the Hour-line of 12. ; 

Tux upon either of the Polar Scales marked 
(Pol.) take the Diſtance from the Beginning of the 
Scale to Il, and ſet that Extent from F, and alſo 
from G, both Ways to 11 and 1, on the Lines B 


Cand DE. Again, Extend your Compaſſes from 


the Beginning of your Scale to II, and ſet that 
from F and G, both Ways upon the Lines B C © 
and DE to io and 2; take alſo the Diſtance from 
the Beginning of the Scale to III, and ſet from F 
and G to 9 and 3, and in like manner take the 
Diſtance from the Beginning of the Scale to INI, . 7} 
and ſet from F and G to 4 and 8. And laſtly, 4 
take the Diſtance from the Beginning of the Scale 
15 K 5 . to | 
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of 6 can never come into an Equinoctial Plain) 


the true Hour- lines on that Plain. 


Line both Ways to 11 and 1, to 10 and 2, to 9 
and 3, to 8 and 4, and to ) and 5, as you were 
taught in making an Eaſt Dial, to ſet the ſame 
| from the 6 a Clock Line to the Hours of 7 and 
J, 8 and 4, Sc. which is ſo plain, that I need 

not enlarge upon it. 7 
Norx, Ia this and all other Dials that ſhew the 
Hier by a Stile or Gnomon, you muſt allow for the 
. Thickneſs of the Stile, imagining the Dial to be cut 
in tuo in the Subſiile, and the Parts drawn ſo far 
Aſunder as the Thickneſs of the Stile; for as it is im- 


|. 3 hickneſs, it will follow that the Dial would be 


3 and too ſwift when the Eaſt-fide gives it, if the 
Siubſiile do not poſſeſs a Space equal to the Thick- 


Seile, when the Sun is juſt perpendicular to it. 


to V, and ſet from F and G to 7 and 5, (the Hour 
then draw the Lines 77, 88, 99, Cc. theſe are 


Tux Stile may be a thin Plate of Braſs, Iron, 
c. and muſt ſtand upon the Hour- line of 12, per- 
pendicular to the Plain of the Dial, its Top or 
Edge that caſts the Shadow muſt be parallel to the 
Hour- line of 12, and its Height muſt be the Di- 
ſtance between the Hour- lines of 12 and 3, and 
then is your Dial finiſhed. | 

OR, the ſame may be performed by the Help of 
a Sector, it you make the intended Height of your 
Stile Radius, and at that Opening ſet the Tangent 
of 15, 30, 45, 60, and 75 from the 12 a Clock 


flible to make a Stile without ſome Subſtance in 


too flow, when the Weſt-{ide gives the Shadow, 


neſs of the Stile, to contain all the Shadow of the 
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Of Mechanick DIALLING.. | 


Teaching how to make any Plain Dial either direct, 
declining, c. without the Help of Mathemati- 
cal Calculation, or any Inſtrument, except only a 


plain Ruler, and a Pair of Compaſſes. 


{LTHoOUGH the Varieties of Dialling before 
treated of (viz. Geometrical, Arithmettcal, and 
uſtrumental) might be thought ſufficient, yet be- 
auſe this Book may come into the Hands of ſome 
E hat have not-learned ſo much Geometry or Triga- 
ometry, as to be capable to put thoſe Directions 
Practice, or cannot procure a Ruler with the 
Dialling Scales upon it (which is the Caſe of many = 
Maſons, Carpenters, &c. in the Country.) For the 4 
dake of ſuch I have added this Chapter, whereby 
ay Perſon that can but read and write, will be a- | 
dle to draw a Dial upon any Plain, provided he 
an raiſe or let fall a Perpendicular, and draw a © *% 
ine parallel to a Line given, c. which is taught 
it the Beginning of this Book. | 
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1 ligne upon a Horizontal 
Dial. 


Shall, to avoid needleſs Repetitions, forbear to 
= give any general Direct ons, and fall direQly 
upon an Example. Let it therefore be required to 
draw a Horizontal Dial for Latitude 51 deg. 30 
X © Fes | 
Fist, Through the Middle of your Plain 
draw the Line A B for the Meridian, or 1221 * 
Clock Line, and ſome where near the Middle of MW Fe 
3 it, as at Q, croſs it at right 3 * 
Plate 12. with the Line 66, then with any Ex- tb 
"Fig. 1. tent of your Compaſſes, and one Foot 0 
iin the Center Q, with the other de- © 
ſcribe the Quadrant E B, which divide into 90 al 
= Parts thus; FE, With the ſame Extent of your *! 
& _ Compaſſes, with which you ſwept the Quadrant, * 
And one Foot in B, ſet the other towards E, and F 
= there make a Mark, for that is do deg. then with e 
ttße fame Extent and one Foot in E, ſet the other * 

* . cowards B, making alſo a Mark, thus is the Qua- 
Arant divided into three equal Parts, each contain- 6 
ing zo deg. Divide each of theſe Parts again into | 
= three equal Parts, then each of theſe laſt Divi- 

- _ Hons into two equal Parts, each of which will be 

5 deg. And laſtly, divide each of theſe laſt into 
5 Parts, ſo will the Quadrant be divided into 90 
equal Parts or Degrees | & 

RS ee: Hy 8 
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- your Semicircle into Halfs and Quarters, and 
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Now. becauſe the Latitude propoſed is 514 d- 
rees, count 513 of thoſe 90 deg. from B towards 
. which will reach to Z; then from the Center 
Q draw the Line Q 2 for the Stile; aſſume a2 
Point any where at Pleaſure, in the 12 a Clock- 
line, as at C, through which draw the Line LF 
parallel to the Line 6 6; this laſt Line we will for 
Diſtinction call the Tangent- line. Place one Foot 

k 0; 


of your Compaſſes in the Interſection of the Me- 

ridian and Tangent-line, as at C, and with the o- 

ther take the neareſt Diſtance to the Stile Q Z, and 
keeping one Foot ſtill in C, turn the other about 

till it cut the Meridian- line in D; then upon D as 

a Center, with the ſame Extent D C, draw the 
Semicircle H C G, and draw the Diameter H D 
G parallel to LF, then with the ſame Extent, - 
with. which you draw the Semicircle, and one 

Foot in C, turn the other Foot both Ways to- 
wards H and G, and there make Marks, alſo with 8 
the ſan.e Extent, and one Foot in G, turn the other 
towards C, and where it falls upon the Semicir- 
cle make a Mark; then with the ſame Extent, "8 
and one Foot in H, turn the other towards C, ane 
there alſo make a Mark, then is the Semicirele di- 
vided into 6 equal Parts; divide each of cheſe 
Parts into two, and then it will be divided into 13 
equal Parts; lay a Ruler from D, the Center f 
the Semicircle, over every one of theſe Diviſons, 
it will cut the Tangent-line in the Marks * * , 
Sc. And Laſtly, From the Center Q dra 
Lines through the Marks * *, c. in the Tau- 
R they ſhall be the true Hour- lines of hs 


le you deſire to have the half Hours and Quar- 
ters, you muſt divide each of the 12 Diviſions f 


transfer them to the Tangent- line, and from wr 4 


* 
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Tux Lines being thus drawn, place 12 at the 


of 4 and 5 in the Morning, and 7 and 8 at Night, 


BM 5 in the Afternoon, and 7 and 8 in the Morning, 


I like, made in the Form of the Triangle B Q Z, 
do be erected perpendicularly upon the Line CB, 
= the Side Q B of the Stile, upon the Line Q B, 
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4 
, 
- 
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. 


from the Center to the Dial, as you did the Hour. 


Middle or Meridian-line, and proceed towards the 


right Hand with 1, 2, 3, 4, 5, &c. and towards 
the left with 11,10, 9, 8, Sc. and for the Hours 


they are found by continuing the Hours of 4 and 
quite through the Center, as you ſee in the Fi- 


=_” | 
Tx Stile is to be a thin Plate of Braſs, or the 


and the Angular Point at Q, and then is your 
Dial finiſhed. 


SECTION IL 


South Dial. Plate 12. Hig. 2. 


| LET it be required to deſcribe a South Dial for in 


Latitude 51 deg. 30 min. b 
Firſt, Through the middle of the Plain draw 


the Line A B, and at the upper End thereof, as 1 
at A, croſs it at right Angles, with the Line 6 A 


for 6 a Clock, or an Eaſt and Weſt Line; then 
With-as large an Extent of your Compaſles as your 
Plain will admit of, and one Foot in A, deſcribe 


the Quadrant B C, which divide into 90 Parts or 


Degrees, as you were taught Sed. x, of which ſet 
I? | 38, 39 


— 


— 
my 
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B for a Tangent-line; with one Foot of your 
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8, 30 the Complement of the Latitude from B to 
, and draw AE for the Stile, then aſſume a 
Point at Pleaſure in the Line A B, as at F, thro? 
rhich draw the Line O F H, perpendicular to A 


ompaſſes in F, with the other take the neareſt « 
Diſtance to the Stile A E, and keeping that Foot 
till in F, turn the other till it cut the Meridian 
line AB in G, then letting that Foot reſt in G, 
wich the other deſcribe the Semicircle I F 2 | 
which divide into 12 equal Parts, as you were 
2xFht to divide the like Semicircle in Sed. 1. of 
this: _ Lay a Ruler from G, over the e- 
qual Diviſions in the Semicircle, and it will cut 
the . O F H in the Marks ** *, c. 
Laſthy, Draw Lines from the Center A through ved 
the Marks , c. in the Tangent-line, — "4 
ſhall be the true Hour-lines of the Dial. 
HAviNG thus finiſhed the Hour-lines, place 12 
at the End of the Line A B, and (ſuppoſing the 
Dial to face the South, and your Face towards it) 
proceed with 1, 2, 3, Cc. towards the tight © i 
Hand, and with 11, 10, 9, Sc. towards the leſt 
Hand, always obſerving that a South Dial can ne- 
ver contain any more Hours than thoſe from 6 in 
the Morning, to 6 in the Evening. - 
Tnk Stile may be a Plate of Braſs, or the like, 
in Form of the Triangle, B A E, the ſide BX 8 
to be ſet upon the Line B A perpendicular to the 
Plain of the Dial, the Angle of the Stile being 3 
juſt at the Center or Point A of the Dial, and 4 | 
then is your Dial finiſhes. 4 1 
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the Evening. 
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1 SECTION HI. 


Of an Erect Direct North Dial, 


HE Erea Dire# North Dial is made by the 


X ſame Rules as a South Dial is made, the Hour- 


lines and Stile being the ſame, only in a North 


Dial the Stile points upwards, making alſo an An- 
gle with the Plain of-the Dial, equal to the Com- 
plement of Latitude; and for the reſt obſerve. 

1. To put no more Hours than are of Uſe, as 
at London, 4, 5,6, 7, 8, in the Morning, and 4, 


5, 6, J, 8, in the Evening, the Sun never ſhining 


on a North Plain at any other Hours. 
2. THAT. (though the Diviſions are the ſame) 


the Hours, which on the Soutb Dial are marked 6, 


7,8, in the Morning, muſt on the North Dial be 


2 marked 4, 5, 6, in the Morning; and the Hours 


of 4, 5, 6, in the Afternoon, mult be 6, 9, 8, in 


3. BECAUSE upon a South Dial you never draw 


any Hour before 6 in the Morning, or after 6 in 
the Evening; but the North Dial (at London) takes 
in 4 aud 5 in the Morning, and 7 and 8 in the E- 


vening: Therefore to ſupply that on the North 


| Dial, you need but continue the Hour- lines of 4 
and ; in the Afternoon quite through the Center, 
and that gives you the Hour-lines of 4 and 5 in 


the Morning on the oppoſite Side, and the Hour- 
lines of 7 and 8 alſo continued, gives you the 
Hours of 7 and $ in the Evening. 4 

| YE | 3. A8 


the 
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4. As for what Hours are neceſſary to be put 


upon a North Dial in any other Latitude, I "ſhall 


refer you to the Table (Page 190.) with its Ex- 
the Length of the Longeſt Day in all Latitudes, 


whereby you may find the Sun's Riſing and Set- 


ting in all Latitudes, and conſequently know 


per to be put upon a North Dial, it being ſuper- 
fluous to put on the Hours before Sun riſe, or at- 
ter Sun ſet. | | 

5. Ir a North Dial for any given Latitude be 
required to be made, take a Sheet of oyl'd-Paper, 
and proceed in all Reſpects by the foregoing Di- 
rections to make a South Dial for the Latitude 


propoſed, (only you may ſave the Labour of 


working for the Hours that you know will be of 
no uſe) which done, turn the Paper over, taking 
that End towards you which was. fartheſt from 


you, and you will fee through the Paper the true 


* F N 
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- an 


planation immediately following; there you have - 


what Hours in the Morning or Evening are pro-. 


North Dial required, which I think wilt not need 


any further Explanation. 


eee 


SECTION IV. * 
How to deſcribe an Ere& Direct Eaſt Dial. 


4 


Plate 12. Fig. 3. 


HAvme prepared your Plain WX VZ, whe» 

ther Wood, Braſs, c. Draw towards one 
Side of it the Line A B parallel to WZ, and 
in that Line chuſe a convenient Point towards the 
upper End thereof, as C, upon which as a Center, 


with any Extent of your Compaſſes deſcribe the _ 


— 
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Arch D E, upon which from E, ſet off the Com- 
plement of Latitude, which in this Example we 
Will ſuppoſe to be Latitude 54 deg. whoſe Com- 
plement to 90 is 36, ſet off therefore 36 deg. from 
E to D, and draw D C for the Axis of the World, 
then croſs this Line at right Angles with the Line 
CF, drawing C F both Ways to the Edges of the 
Plain; chuſe any convenient Point in the Line C 
F, as at 6, from which draw the Line 6 6 paral- 
tel to CD for the Spbſtile and Hour-line of 6, 
(which in Eaſt or Weſt Dials are always the ſame) 
continue the Line 6 6 at Pleaſure, as to G, with 
- the. Extent from G to the Line C F, keeping one Ha 
Foot of the Compaſſes in G, with the other de- Ri, 
ſcribe the Semicircle-Q R, which divide into 6 e- ¶ thr 

al Parts both Ways from the Line G 6, and If the 
laying a Ruler from G over theſe Diviſions, it | 


will cut the Tangent-line C F in the Points * * no 


ec. from every one of which Marks draw Lines do 
parallel to C D, they ſhall be the Hour-lines re- D- 
quired, which (beginning at 6) muſt be numbred I bre 
upwards with 5 4, and downwards with 7, 8, 9, 4, 


10, 11, the Hour of 12 can never come into an | ing 


Eaſt Plain, becauſe at that Hour the Sun being up- 1 


YH onthe Meridian, is juſt upon the Edge of the Plain. 


Tux Stile is a thin Plate to be fixed upon the 


Hour-line of 6 perpendicular to the Plain of the 5 
Dial, being from End to End, equally of the 
Height of the Line G 6, the Extent with which 
you drew the Semicircle, a 


SEC 
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* sECTION v. 
- 7 Of an ered dire Weſt Dial. 


ral- AN erect dire& Weſt Dial is deſcribed in all re- 
ſpects by the Rules given for the Eaſt Dial, 

ne) N oaly appear differently in two Particulars. 
vith i. Tux Eaſt Dial is elevated towards the Left 
one Hand, but the Weſt Dial is elevated towards the 
de- Right Hand, as the Eaſt Dial would appear, if ſeen 
5 e- through the Paper, the Diviſions being alſo exactiy 
and Il the ſame. 

it 2. WHEREAS the Eaſt Dial contains the Fore- 
* *« © noon Hours, and is numbred from the upper Part 
nes downwards, with 4, 5, 6, 7, 8, 9, 10, 11, the Weſt 
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re- Dial contains the Afternoon Hours, and is num 
red ff bred from the lower End upwards, with 1, 2, 


9, 4 5, 6, J, 8, the Stile being the ſame, and ſtands 
an ing upon the Hour line of 6 in both. 
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SECTION VI. 


A the Figure of a W: eſt Dial, ſee Plate 3. Fg 2. 2 : = 


How to "deſcribe the Hour- lines, &c. upon an Erect —4 


South (or North Dial) declining Eaſt. 


ALTnoven we have given DireQions (Chap. 2. 
Gap Page 34.) for finding the Declination of any 
7 Plain, yet theſe Directions requiring ſome Know- 
ledge in Aſtronomy previous to the Practice of 


them, 


. * 
< % x * 


* * „ 
. 


Mec banicx Dialling. 


4 them, and this being deſigned for the Uſe of thoſe 


that have not acquired a ſufficient Knowledge in 
the Mathematicks, I ſhall give a Method, where- 
by (mechanically) to take the Declination of any 
Plain, as followeth, 


T axe a fine Board of Wainſcot, or the like, of 


about a Foot ſquare, or more or leſs at Pleaſure, 


and plain it very Fine, or elfe paſte a Sheet ot 


ſtrong white Paper very ſmooth, on one Side of 
it, as you ſee in the Figure, the Board repreſented 


by ABCD. From the middle of the 


| Plate 12. Side A B, erect the Perpendicular x y 


Pg. 4. 25 and in the middle thereof, as at y, 
place one Foot of your Compaſſes, and 
with the other - point at ſeveral different Extents, 


draw the Concemrick Circles, as you ſee in the Fi- 
. © gure, (it matters not what Diſtance they are from 
each other, or whether they be equally diſtant a- 
mong themſelves —4— done, erect a ſmall Pin of 
S8 or à Inches in 
mme Center of the Circles, and then is your Inſtru- 
ment ready for uſe. 


ngth, exaQly perpendicular in 


Note, If you are doubtful of your Performance 


1 9 in erecting the Pin exactly perpendicular, you may 
place the Pin before you make the Circles, and 


then with one Foot of your Compaſſes in the mid- 


dle of the Top of the Pin, with the other deſeribe 
the Circles as before, and then you are ſure 


that the Middle of the Top of the Pin, where 


x. you placed your Compaſſes, is perpendicular to 


the (ſuppoſed) Center of the Circles, whether the 
Pin be perpendicular to the Plain, or no, and then 


draw aLine perpendicular to the Side A B, and to 
out each Circle exactly in two Parts, proceed to 


e uſe of the Inſtrument, as followeth. 


diaet | 


ole 
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PLACE the Inſtrument exactly parallel to the 
Horizon, With the fide A B againſt the Wall or 
Plain, whoſe Declination you defire to know, and 
then about 7, 8 or 9, in the Morning, (when the 
Sun is clear of the Refraction of the Horizon, 
and before 10 or 11 a Clock, becauſe then the 
Sun riſes but ſlowly) obſerve which of the Concen- 
trick Circles the Top of the Shadow of the Pin 
cuts, and where it cuts it, and there make a Mark. 
This done, let your Inſtrument ſtand un- removed 
till the Afternoon, and then wait till the Top of 
the Shadow cuts the ſame Circle again (for all the 
Time between the Obſervations the Top of the 
Shadow will cut the inner Circles) and there 
where it cuts the ſame Circle make a Mark, then 
divide the Space between theſe two Marks into 
two equal Parts, and in the exact Middle between 
them, on the ſame Circle, make another. Mark, 
for that ſhall be the true North Point ; then (as 
you were taught in Se&. 1. of this Chapter, or by 
the help of a Line of Chords on a Sector, if on 
have it) find how many Degrees are contained be- 
tween the laſt Mark found, and the Point where 


the Line x y z cuts the ſame Circle, for that is 


the Declination of the Dial; and if the Mark laſt 


found falls on the Eaſt-fide of the Line x y 2, the 


Dial declines Eaſt, if on the Weſt- ſide, it declines 
Weſt, but if the Line be juſt in the Middle be- 
tween the two Marks, it is atrue South Plain, and 

hath no Declination at all. | ; 


Note, In your Morning and Afternoon Obſer⸗ | 


vation, as above, you need not regard the Hour 
of the Day, nor the Sun's Altitude, ſo as to know 
what they are, but only obſerve the two Points, 
where the Top of the Shadow cuts the ſame Cir- 
cle as before, and if at your firſt beginning in the 


Morning, the Top of the Shadow doth not fall 


exactly 
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226 Mechanick Dialling. 
exactly upon a Circle, wait till jt doth; for as 
the Sun riſes the Shadow paſleth from one Circle 
to another, vi. from the greater to the leſſer, and 
the contrary at his falling in the Afternoon. 
Hvide thus found the Declination of the 
Plain, your next Work is to proceed to make the 
Dial, which for an Example, Thall be a South 
Dial, declining Eaſt 40 deg: for Latitude 54 deg. 
oo min. | 

In performing the Work of this one Dial, you 
have-alſo made three more, as is farther demon- 
' ſtrated Page 50 and 51, and Plate 3. Eg. 4. to 

which I ſhall refer the Learner for farther Inſtruc- 
tion in that Variety: But of «theſe four the South 
declining Eaſt is that in the lower Part of the 
Projection, for making of which, firſt, towards 
the upper part of your Plain, draw the Line E 
W for the Eaſt and Weſt, or Horizontal-line, in 
Which chuſe a Point, as at A, for the Center of 
| your Dial, upon which deſcribe the Se- 
Plate 12, micircle Z ME. Through the Point 
Fig. 5. A, in the Horizontal-line EA W, and 
gat Right Angles to it draw the Line A 

M, which divides the Semicircle ZM E into two 
Quadrants, of which that towards the left Hand, 
12. the Quadrant A Z M, ſerves for our preſent 
_ Purpoſe, becauſe the Dial'declines Eaſt, and con- 
ſequently the Subſtile, c. falls in that Quadrant: 
Therefore, ſet 4o deg. (the Plain's Declination) 


| . from M towards Z, upon the Arch MZ, and 


through the Point where that falls, and from the 


Þ Center A, draw A D the Line of Declination, 


then ſet the Complement of Latitude, 2 36 
(becauſe the Latitude is 54, and its Complement 
to 90 is 36) from M the ſame Way upon the 
ſame Arch, and thro' the Mark where that falls, 
and from the Center A, draw the polar Line A P, 

N then 


then aſſume a Point at pleaſure in the Horizontal- 
line WA E, at a convenient Diſtance from A, 
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as at B, and from thence draw a Line paral- 
lel to A M, to cut the polar Line AP in P. 
From P draw a Line parallel to the Horizontal- 
line WAE, as the Line PC. Take the Di- 
tance A B upon the Horixontal- line, and ſet on 
the Line A D from A to D, and through D 
draw a Line parallel to A M, to come into the 
Hori xontal-line at R, and continue it through 
D till it cut the Line P C in S, a Ruler ; 
from A to 8, and the Line A S drawn thereby, - 
is the Subſtile of the Dial. Then at the Point F 
ere a Perpendicular to the Line A S, as the Line 
$ T. Set the Diſtance R D from S to T, and 
draw the Line A T, fo ſhall the Triangle 8 A F 
repreſent the Stile of the Dial; for a Triangular 
plate in that Form, erected perpendicularly upon 
the Subſtile A 8, ſhall by its upper fide A T caſt 
a Shadow to the Hour of the Day, when the 
Hour-lines are drawn, which is the next Thing 
to be done. 
Fox drawing the Hour-lines, aſſume a Point in. 
the Subſtile at pleaſure, through which, and at 
Right Angles with the Subſtile, draw the Tan- 
gent-line F F as long as you can, and ſetting, 
one Foot of your Compaſſes, where the Tan- 
rent-line cuts the Subſtilar, take with the other. 
the neareſt Diſtance to the Stile, or Line A T, 
and with the ſame Extent, one Foot remaining in 
the Point of Interſection, with the other find the 
Point Æ in in the Subſtile, and with the, ſame Ex- 
tent (one Foot reſting in ) deſcribe the Semicir- 
clem n; this done, lay a Ruler from , (the 
Center of the Semicircle) to the Point where the 
Tangent-line E F cuts the Meridian A M, as at 
O; begin at O to divide the Semicircle into 12 
7 "I „ equal 


— — 
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3 * 1 at every one of which make a Mark. fron 
_ Then lay a Scale from E, the Center of the & · I that 
nicirele, over the ſaid Marks, it will cut the Not 
= - Tang ent-line in the. Marks * * *, c. And laſt- ¶ thro 
| 1y, yy a Scale from A, the Center of the Dial, be © 
. over theſe Marks * *, c. in the Tangent-line, 15 tf 
and Lines drawn thereby will be the true Hour- onl) 
* * of that Dial. 
* Inc chis, as in a South Dial, the Hour of 120 d 
ie at the Meridian, or middle Line of the Dial, 0 
and the reſt numbred forwards with 1 2, and back- 
wards towards the left Hand with x1, 10,9 5 7, 
8 n 1 G OL 


—= * 
4 * 2 8 * a 4 
A = ; j 1 
i — ; , 3 " * L þ , * 
: | : 2 N N a þ N 85 1 0 
£ ; * 
1 3 ; 


e. Dias 22 from rhe South 4 Pad. Pla 
N 


— 8 7 Dew the Hens live WA E, and 
upon the Point A in the middle of i it, as a Ce 
ter, deſcribe the Semicircle Z ME, as you ſee 
taught i in the laſt Section for Dials declining from 
the South Eaſtward, and draw A M perpendicular 
to WE, which will divide the Semicircle Z M 
E into two Quadrants; and as in the South Eaſt 
declining Dial, the Quadrant A Z M was of uſe, 
ſo in this the Quadrant A E M muſt be made uſe 
- of, becauſe in it the Subſtile and other Parts of the 
Work neceſſarily fall, and there is no Difference 
in the Operation, only inſtead of ſetting from A 
or M, Ge. to the left Hand in the laſt, you ſet 


from 


- Fin 


he” wy 
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K. ſtom A or M, c. to the right Hand in this; ſo 
K. that if the laſt had been drawn upon oyl'd Paper, 
the Not any other tranſparent Thing, fo as to be ſeen 
alt- trough on the back fide of the Paper, it would 
ial, be exactly a South Dial declining Weſt, - as far 
ne Ns the other did Eaſt, and for the ſame Latitude 
ur Wooly, the 11 muſt be x, and the 10 muſt be 2, 
and ſo in the reſt, and the North Decliners are al- 
1: Jſo deduced therefrom, as is taught at large Page 
ial, WI 50 and 51, before-mentioned, 555 
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SECTION VII. 


Of Eaſt or Weſt Reclining or Inclining Dialt. 


AErzoven we have given Directions (Page 
| I25,) for reducing Eaſt and Weſt Recliners 
for any given Latitude to new Latitudes and 
new 42 and ſo may be performed by 
Ihe Directions given in Sect. 6 and 7. of Mecha- 
nick Dialling, yet I ſhall here, for the Learner's 
Improvement, ſhew how they may be done Me- 
axically, without any ſuch Alteration, whether 
a ſee ey be Eaſt or Welt, Reclining or Inclining. 
IT will be neceflary firſt to premiſe, that Eaſt 
cular ad Weſt Recliners have their Centers near the 
Z M Wottom, and in this the Incliners of both Sorts 
- Eaſt Yhave their Centers near the Top: The Weſt Re- 
f uſe, liner and Eaſt Incliner ſhould have their Centers 
e uſe Boward the right Hand, and the Weſt Incliners 
f the ad Eaſt Recliners have their Centers moſt com- 
rence nodiouſly towards the left Hand: Therefore, 


m SUPPOSE I would make an Eaſt Dial to recline 22 
ou ſet j deg. for Latitude 54 deg. | 4 
from 1. Havixe S 


: 
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HavinG prepared my ſquare Plain W X Y 7 
| . TI conſider by the foregoing Rule 
Plate 12. where 1 may moſt conveniently chu 
Fig. 6. my Center; and I find firſt, that al 
1 Recliners both Eaſt and Weſt, hay: 
their Centers at or near the Bottom; and ſecond 
1y, I find that Eaſt Recliners ſhould have thei 
Centers moſt towards the left Hand; therefote a 
the Bottom of the Square WX Y Z, draw the 
Line 8 N for the Meridian, in which, not at the 
Middle, but rather towards the left Hand, as at A 
I chuſe the Center, and from A perpendicular t 
the Line S N, draw A E; alſo with one Foot of 
your Compaſſes in A, deſcribe the Quadrant T U 
and ſet off 45 Degrees (the Reclination of the 
Plain) from T towards U, and through that Poin 
in the Quadrant where the 45 Degrees end, and 
from the Center A draw the Line AO. Alco {et 
off upon the ſame Quadfant from T, the Com 
plement of Latitude 36 Degrees, and thro? the 
Point where that reaches upon the Quadrant, and 
from the Center A draw the Line AP; theni 
the Meridian Line N S chufe a point at pleaſure 
as B, and from that Point draw a Line paralle 
to A E, which will cut the Line A Pin P. Fro 
that InterfeQion at P, draw a Line parallel to the 
Meridian-line 8 N, to come to the Perpendiculat 
A E in C; and alſo from the Line A O in O 
take the Diſtance A O, and ſet upon the Perpen 
dicular A E, from A to E, and draw E G ü para 
lel to 8 N, which will cut BP continued in G 
let alſo the Diſtance C O from A to Q, upon the 
Line A O, and draw the Line QR para/fel to Þ 


1 


P; take alſo in your Compaſſes the Piſtance ! 
R (from the Line 8 N) and ſet ic off upon the 8 


Line G B, from G to 8, a Line drawn from / 
to 8 ſhall be the Subſtile of the Dial. Draw SY 
3 pe 
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ul perpendicular to A'S, and take in your Compaſſes 
hoc. the Diſtance Q R, and ſet from S to M, and lay- 
at al ing a Ruler from the Center A to M, a Line 
bay drawn by it ſhall be the ſtilar Line, the Triangle 
ond A8 M repreſenting the Sie, which being erected 
the: perpendicular to the Plain of the Dial upon the 
te a Subſtile A'S, ſhall give the Hour by the Shadow of 
- + its upper Edge, which will be parallel to the Aris 
it the of the World. l "$4 ; 

at A For drawing the Hour-lines, chuſe a Point at 
lar d pleaſure in the Subſtile A S, and through that at 
ot off right Angles draw the Tangent-line I K as long 
TUM s you can, and with one Foot of your Compaſ- 
* th fes in the Point where the Tangent-line TK croſſes 
poinl the Sub/tzle A8, take with the other the neareſt 

and Diſtance to the Stile A M, which done, (keeping 

ſo {A the other Foot yet in the aforeſaid Interſection) 
Com! turn the Compaſſes about, till it cuts the Stile A 
7 id S, as in E, and fixing that Point in E, with the 
„ and other at the ſame Extent deſcribe the Semzcircle ln; 
en il draw a Line from A the Center of the Semicirele, 
aſurel to the point where the Tangent-line I K, cuts the ® * 3 
ratify Perpendicular, and obſerve where it cuts the Semi- | 
From circie, and there begin to divide it into 12 equal 

to th parts. A Ruler laid from Æ over the equal Di- 
iculat viſions of the Semicircle, will cut the Tangent- 

in ON line I K unequally in the points **, Sc. And 
erpen Laſtly, a Ruler laid from the Center A to theſe 

paral Marks * *, pc. in the Tangent-line, and Lines 

6 drawn thereby, ſhall be the true Hour-lines re- 
\n td Wired. | | 
to.. Tux Line 8 N being the Meridian and Hour- 4 
nce A line of 12, you muſt place 12 at the End of it, J 
on the and the reſt 11, 10, 9, 8, 7, 6, 5, 4, as you fee 
m in the Figure e $204 
„Sl drawing this, you have in Effect drawn three 


. 


— 
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I. IF it was turned upſide down, the fame 
ſide is a Weſt Dial inclining 45 deg. only the 
Hours are for the Afternoon, as for 11 put 1, for 
10 2, and then the Subſtile will conſequently be 
as much on the right Hand- of the Perpcndicu- 
lar, as now it is on the left. 

2. If it was drawn on oyl'd Paper, the back- 
fide would be a Welt Dial reclining 45 deg. only 
the Figures inſtead of 12, 17, 10, 9, &'c. mult be 
40, Ty A, 3, 076. - | 

3. IF the Meridian-line 8 N be turned upwards, 
the Back-ſide will be an Eaſt Dial inclining 45 d. 
and the Figures, as they. are, only the Subſtile 
muſt be as far to the left Hand of the Perpendicu- 
lar A E, as now it is on the Right. 


marion . 
Of Dired South or North Plains Inclining or Re- 


clining. "6. 


II is needleſs to give any Directions about di- 
rect North or South Reclining or Inclining 
Dials, becauſe they are erect direct North or South 
Dials in ſome other Latitude ; and how to reduce 
them to ſuch, you are fully taught in Sect. 5. of 
Iaſtrumental Dialling, Page 192, 193, 194, and 
when they are reduced to dire& North Dials in an- 
other Latitude, they are made by the Directions 
given, page 218, and 220, to which (to avoid Re- 
petitions) I ſhall refer the Learner in this Caſe. 


SECT: 


| 7 5 HES E Dials, though different in Situation, 
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E 8 
sECTION X 


To deſcribe the Hour- lines upon a South or North 
Inclining, Declining, or Reclining Plain. 


are the ſame as to the Method of Projection; 
for the South Inclining Declining, and North In- 
clining Declining, as alſo the South Reclining De- 
clining, and likewiſe the North Reclining Decli- 
ning, are the ſame, only differently placed, and 
are to be projected by the following Rules. | 2 
Norx, You are taught in Sed. 10. of Iaſtr- 
mental Dialling, Pag. 205. how to reduce (Plate 4 
12. Fig. 7.) any Declining Reclining Dial, for any 
given Latitude, to a new Latitude and new Decli- 
nation, where it will be anſupright declining Plain; 
which being done, you may proceed according to 
the Directions given in Se&#. 6. of Mechanick Dial- 
ling Pag. 223 to 228; but becauſe thatrequires Tri- 
gonometrical Calculation for finding the new Lati- 
tude and new Declination, (which we ſuppoſe / 
ſome Mechanicks are not capable of) I ſhall ſnex 
how it may be done without any Trigonometrical Þ} 


Operation whatſoever. 8 c | 
1 ſhall inſtance in a Soath Dial declining Eaſt 


26 deg. and inclining 36 deg. for Latitude 31 d. 
30 min. | e 2. 
Dxaw a Line on the upper-ſide of your Plain 
parallel to the Horizon, which mark with E W 
viz, (becauſe the Dial faceth to the Southward) 
put E at the right 1 5 for Eaſt, and W at — 1 
N 3 left 
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left Hand for Weſt; aſſume a Point in the Line 
E W, as at A, for a Center, upon which, with 
any Extent of your Compaſſes, (the longer the 
better) draw the Quadrant x y, and through x draw 
the Line A x X perpendicular to WE; divide the 
Quadrant into 90 Degrees, as you are taught in 
Seck. 1. of this Chapter, Page 216. or by a Line 
of Chords (the making of which I ſhall ſhew her 
after) which is much more expeditious, and 750 
theſe Degrees of the Quadrant, ſet from x the 
Complement of Latitude 38 & deg. the Declina- 
tion 26 deg. and the Inclination 36 deg.” making 
Marks in the Quadrant where theſe Degrees ſhall 
fall, and through theſe Points in the — a 
and from the Center A, draw the Lines A b, A 
e, and Ad. Then chuſe a Point in the Line E 
W, towards the Quadrant, as at B, from which 
draw a ſtrait Line perpendicular to E W, or pa- 
rallel to A X, as the Line BP, to cut the Line 
Ad (the Line drawn from the Center A through 


the point where the Complement of Latitude 


reaches in the Quadrant) in the point P, and thro? 
that InterſeQion at P draw the Line P C parallel 
to WE, which will cut the Line of Inclinat ion 
Ae in O. Take in your Compaſles the Extent 
A O, and ſet on the Line A. x from A to F, and 
through F draw F G parallel to PC; then take 
in your Compaſſes the Extent C O, and ſet it ou 
the Line A X, from A to L, and draw-L D pa- 
rallel to WE, to cut the Line of Declination A 
b in D. Set the Diſtance A B from A to V, ur- 


on the Line of Declination A b, and from V draw 
V K parallel to WE, to cut the Line A X in K. 


Take in your Compaſſes the Extent VK, and ſet 
off upon the Line G F, (but on the contrary Side 
of the Perpendicular) from F to M, and draw MN 
parallel to A X, to cut the Line WE R 
yy | | Then 
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aue N. Then becauſe the Plain is a South Iutliver,” 


3 (or if it had been a North Recliner it had been the | 
aw ame) take in your Compaſſes the Diſtance L D, : 
the ind ſet upon the Line F G, from F to H, for a | 
t in WM Meridian-line, or the Hour-line of 12; take in 4 
ine our Compaſſes the Diſtance AL, and placing | 


i one Foot in K, extend the other to the Point X; 
| ] then, take the whole Diſtance A X, and ſer upon 
the we Line of Inclination A e, from A to Q, and 
from Q draw QR parallel to B G, to cut the Ho- 

* rizontal line WE in R; take in your Compaſſes 
"> de Extent AR, and withane Foot in M, extend 
the other in; the Line M N co the Point 8, and 
A | {raw the Line A'S for the Subſtile, and draw 8 
E II perpendicular to A 8, and upon the Line 8 
f M fer the Diſtance Q R from S to T, and draw 


- the Line A T for the Stile, ſo ſhall the Triangte 
ne AS T repreſent, the Stile to be erected perpendi- 


gh cular to the Line AS, and to ſtand upon that 
de Line, the Side A T being patallel to che Axis of 
de World, and its Shadow upon the Hour- lines 
lei determining the Hout of the Dar 
* Fox drawing the Tour- lines upon this Dial, 
chuſe a Point in the Subſtite A'S, and through that 
Point, and perpendicular to A 8, draw the Tan- 
ke ! gent-line E g to cut the Subſtite A S in the Point 
h, take the neareſt Diſtance from the Point of In- 
. berſection at h to the Stile A T., and keeping one 
Foot in d, turn the other about to the Font , 
le. in the Subſtile & 8; then keeping that Foot in E 
J wich the other draw the Equinoctial Circle to 
K. couch the Tangent-line ; then tay a Ruler from 
A the Center of the Equinoctlal line, to the Point 
de dere the n cuts the Meridian-line A 
N, a in the Point ©, and obferve where that Ru- 


ler cuts the Equinoctial Circle, and from that Point 
begin to divide the * into 12 equal Parts, 
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as you were taught, Page 217. and then, as you 
bave been formerly taught, lay a Ruler from the 
Center of the Equinoctial at E over the equal 
Diviſions in the\Circle, and obſerve, where it cuts 
the Tangent-line, as in the Points & & &, Ce. 
And laſtly, Lines drawn from the Center A thro? 
the Marks & & &, c. ſhall be the true Hour- 
lines of that Dial. 

Fon numbring the Hours, place 12 at the Me- 

ridian-line at H, and 1, 2 towards the right Hand, 
and 11, 10, 9, c. towards the left Hand as far 
as the Hours extend. 
VMote, It is beſt in drawing this or any other 
Dial, to draw all the preparative Lines with Char- 
coal, or Black Lead, or the like, that they may be 
taken clean out, when you have put on the Hour- 
lines, and ſuch other Furniture, as you think fit 
to 2 upon your Dial. | 

I might proceed to ſhew the Method of mak- 
ing Inclining Dials declining from the South-weft- 
ward, as alſo: North Recliners declining Eaſt and 
Weſt, but they being all, (with a little Conſide- 
ration) included in this, I ſhall only for the mak - 
ing of them give theſe general Rules. = 
1. Ax Incliner declining from the South-Eaſt- 
ward, is what we have juſt now ſpoke of. 
2. TRE Incliner declining to the South-weſt- 
Ward, is done by the ſame. Directions, only the 
Quadrant -which in the Eaſt Decliners is on the 


right Hand Quarter below the Horizon, muſt in 
the Weſt Decliners, or thoſe that decline from the x 


South-weſtward, and alſo incline, be in the left 
Hand Quarter below the Horizon or Line WE, 
which may be beſt conceived by ſuppoſing this 
Dial to be drawn on oyl'd Paper, and looking 
through the Paper, that which on the right Side of 
the Paper was an inclining Dial declining, * 
n | 10 


[ 
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the South-Eaſtward, will, (looking thro' the Pa- 
per) be an inclining Dial declining from the South - | 
Weſtward, &c. 5 2 

3. A North declining Eaſt Recliner is the ſame 
of a South declining Eaſt Recliner, only the Ho- 
rizontal-line W E muſt be at the Bottom of the 
Dial, and the Quadrant deſeribed thereon upon the 
Center A, mult be above the Line E W, and to- 
wards the left Hand, and may be repreſented by a 
South declining Eaſt Recliner turn'd Bottom up- 
wards with the fame Side towards you as before. 

4. A North declining Weſt reclining, is the fame - 
with a South declining Weſt inclining, only (8 
before) the Horizontal Line E W muſt. be at the 


Bottom, together with the Center of the Dial, and 


the Quadrant muſt. be. above the Line; and towards 
the right Hand, and may be. repreſented by, the 
Dial already deſcribed, if imagined to be done up- 
an oyl'd Paper, and ſeen through being turned 
Bottom upwards ; but of this ſee more, Chap, 27. 
Page 110 and 111. gl 

Note, The Hours on the North, Dials mult be 
numbred the contrary Way to thoſe of the South., 
Dials, and for what Hours to put upon any North 


Dial, whether declining, reclining, &7c.. See Ch. 


1. Seck. 10. Page 189. neten 

I have not drawn. the Hour- lines in the Dial now 
deſcribed, leſt. it ſhould too much confuſe the 
Scheme, it being eaſy to imagine, where they will 


fall, when drawn from the Center A thro” the 


Marks * X * = Sc. in the Tangent-line. rl 


L 5: 9 N 


— 
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2 SECTION XE 
r , 


| where the direct Beams of the Sun can never come, 


and ſhall repreſent the Sun's Motion as true and | 


regular within the Houſe, as his natural Motion is 
_ without, provided the Window open to the South- 
ward, or fo that the Sun may ſhine in or near it. 


TAKE a piece of clear Looking-glaſs, about 


three Quarters of an Inch broad, and fx it in 

a Window that looks to the Southward, (the near- 
er the Out-fide of the Window that it ſtands, the 
longer the Sun will ſhine upon it, and therefore 


it would be better to make ſome - Conveniency to 


place it upon, quite without the Window, that 


the Sun may ſhine upon the Glaſs as long as it 
* . Mines upon the Wall) and take care to place your 


Glaſs very exactly parallel to the Horizon, for if 
you miſtake in that, you throw alt the Work amils. 
This done, hold a Thread with a Plummet exactly 
over. the Glaſs, and obſerve where the Shadow of 
the Thread falls upon the Floor exactly at Noon, 
and there draw a Line quite croſs the Floor as far 
as you can, for this will be a true Meridian, or 
North and South Line; but if you have the Op- 
portunity of a good Clock, Watch, or Dial, you 
may find the true North by the Directions given, 
Page 224, and 225. and having by any Means 
found the true North from the Glaſs, and thereby 
deſcribed a Line upon the Floor, or (which is the 
a 5 ſame) 
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fame) ſtretch'd a Thread direaly North from the * 
Glaſs ; take a Thread and Plummet, (the P — 
met having its Tower End brought. to 4 Poidt) and 
holding your Hand up againft the Calne ing, with 
the Thread in your Hand, and the Plummet oft th 
ing freely, move your Hand to and fro, 

Point of the Plummet reſt over or upon the Thread 
or Meridian- line before found, and there where 
the upper End of the Thread toucheth the Gieling, 
make a Mark. Do the ſame at the other End Of 
the Thread or Meridian-line upon the Floor, and 
make another Mark upon the Cieling ; then with a 


Carpenter's Line, or a ſtrait Ruler, draw a Right- - 


line between thoſe two Points, which will be a 
true Meridian, ot North and South Line, upon 
the Cieliug. Then becauſe the Sun's Meridian 
Altitude, when in the EquinoRial, is equal to the 
Compleinent of Latitude of the Place, and be- 
cauſe the Angle of Reflection is always equal to 
the Angle of Incidence, viz. a Line imagined to 
be drawn from the reflected Spot upon the Ciel- 
ing, to the middle of the Glaſs, makes al ways the 


fame Angle with the Plain of the Glaſs, that 4 


Line drawn from the Sun to the ſame would do, 


it will follow, that the EquinoQtial muſt croſs the 


Meridian juſt in that Point that makes an Angle 
with the Plain of the Glaſs equal to the Comple- 
ment of Latitude of the Place, which Point in the 
Meridian may be thus found. 

Cask one Perſon to hold a Thread exadly 
upon the Middle of the Glaſs, and ſtretching it, 
tight, hold the other End up to the Meridian up- 
on the Cieling, to make (as near as you can gueſs) 
an Angle with the Horizon equal to the Comple- 
ment of Latitude ; and holding it there, apply the. 
Side of a Gunter's —— to it, if it make too 

great 
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great an Angle, (keep that End faſt upon the Glaſs, 
And) flip a little more of the Thread out of your 
Hand, and ſo-moving gently to arid fro, find where 
it makes juſt the required Angle (as ſuppoſe of 381, 
Af it be for Latitude 514 deg.) there make a Mark in 
the Meridian, upon the Cieling, for there the E- 
quinoctiat muſt croſs it; therefore through that 
Mark 145 a Line croſs the Cieling at right An- 
gles, with (or perpendicular to) the Meridian, to 
. reprefent the Equinoctial. 
Note, It may be as well to put the Thread thro! 
the Holes in the Sights of the Gunter's Quadrants, 
and letting the Plummet play freely, proceed as 
before. On e Wy 
* Keey your Thread ſtill faſt, one End in the 
middle of the Glaſs, and the other End in the 
Poigt, where the EquinoQial cuts On in 
tlie Cieling, turn your Quadrant with its Center 
to the Center of the Glaſs, and its Side or Semi- 
3 diameter; exactly along by the Thread, propping or 
Ster wiſe fecuring it that it may not ſtir, then (be- 
1 cauſe every 15 Degrees of the EquinoQial is an 
3 Four of Time) remove the String 15 Degrees of 
tze Quadrant, and obſerve where it cuts the Equi- 
'noQial, when ſtretched to it, and there make a 
Mark; do the like for the next Hour, removing 
| the Fhread to 30 Degrees, and ſtretching it to the 
-  FEquinoQial, make a Mark, where it cuts it; do 
the" like at 45 deg. 60, c. as far as you can, 
which done, remove your Quadrant to the other 
Side of the Meridian, and ſetting of 15, 30, 45, 
. 60; Se. Degrees, make Marks on the other 
alf of the Equinoctial, and ſo you have the. 
Points where the Hour: lines interſect the Equino- 
Qial; which are to be numbred with 12, where 
the. Meridian cuts the Equinodtial, and 2 | 
rn n — 4 
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thence Eaſtward with 1, 2, 3, 6c. and Weſt- 
ward with 11, 10, 9, Sc. as far as the Room 
extends. 

Note, You may continue the EquinoQial 
down by the Sides or Walls of the Room, as 
well as upon the Cieling over it; if you conti - 
nue the Quadrant at the aforeſaid Elevation, and 
continue the Equinoctial down the Wall, ſo as 
that it may uſt coincide with the Plain 'of the 
Quadrant, which may be done by continuing the 
Thread parallel to the Plain of the Quadrant till 
it touch the Wall; and though the Wall be never 
ſo irregular, the Equinoctial may be by this means 
continued, and the Hours upon the Wall as welt - 
as the Cielin may be found by every 15 deg. re- 
moving the Thread. 

As for the Hour- lines, 8 are to paſs thro? theſe. 


ſeveral Points found in the E * uinoctial by the a- ; 


foreſaid Means, but they muſt not cut the Eqzz- 
noctial at right "Angles. To find the Center, or 


Point of Interſection of the Hour-lines will be 3 


difficult, becauſe it falls without the Room in the 
Air; for as the Equinoctial is elevated equal to 
the Complement of Latitude, ſo the Pole is ele- 

vated equal to the Latitude; and as the elevated 
Pole is to the Northward from us, and a Line ſup- 
pos'd to be drawn from it to the Center of the: 
Glaſs, will make with the Horizon an Angle e- 
qual to the Latitude of the Place, ſo the reflected 
Axis of the World ſhall deſcribe an infinite Line 


in the Air to the Southward, making with the. J 


Horizon the ſame Angle. ; 
Bor | becauſe the Pole or Center of the E- 


quiuoctial falls without in the Air, it is not fo + 4 
_ eafily acceſſible for drawing.the Hour- lines; um? | 


fore to remedy hat. Inconveniency, obſery e by 
„ me. 


1 SA DireQious. ven, (Sect. r.) For EO 
= Horizontal 15 2 what Angle every Hout-line 

makes with the Meridian, and in this Caſe, they a 
muſt mike an Angle equal to the Complement of 
= the ſame Angle with the Equinoctial. As for Ex- 


3 Surrosx I would make an Horizontal Dial for 
Latitude 51 es, 32 Minutes North. I 
mall find by the Directions given, Se&. 1. that | 
the Hour-lines. make wn. 85 with the Meridian, X 
OTE. * 7 » 


d. m. 
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. | anon: are the Angles that each Hobrdine 
makes with the Meridian; their reden to 
3 150 oe” 1 the Beulah, are, 
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The on with 
the EquinoQi- 
al is | 


| THEREFORE, if through the ſeveral Points i 
found in the Equinoctial for the Hours, on 8 
| draw Lines to make the laſt before-mentioned 
8 Angles with the Equinoctial, they ſhall be the ſe = 
| veral Hour-lines required, and the Sun ſhining” 8 

upon the Glaſs ſhall reflect the Light at pu. .-- 

Time of the r opon the Hour of the Dar- eee 


Nie, What is ſaid here cr the Auge = 
- which the Hour-lines make with the B. 
quinoctial, is meant while the Equinocti- i 
auh is continued upon the Cieling parallel t 
the Horizon, and not with Reſpect to in” 
being Cone down the Wall. 
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SECTION. XII. 


| How zo "ncke 4 Live of: Chords, whereby any Num- 
* - berof Degrees may eaſily be. ſet off upon any 
Circle, without the fore-mentioned Trouble of di. 


Drecaur a Semicircle, and divide the Circum-- 
ference of it exactly into two equal Parts. 
at c, then divide either of the Quadrants (as ſup- 


Ms pore b.c). into go equal Parts, as you are direc- 


den in the firſt Section of Mechanick Dialling, and 
lou may draw the Line be. Then upon the 
lain where you intend to make your Line of 


Chotds (whether upon a Ruler, a Paper, or Board) 
E draw s handſome double Line and à ſingle Line 
©. at competent Diſtance from it, ſo as to leave 


E  \oom between. them for the Figures, as you ſee 

_ bk 8. and let theſe Lines be exactly the Length 

1 the Line be, from A to B, which done, and 
| the Quadrant very carefully divided 


Plate 12. into 90 equal Parts, as before direct- 
. 8. ed, take a Pair of Compaſſes, and 
3 placing one Foot in the Point b, ex- 


tend the other to the End of the firſt Degree, . and 


keeping that Extent, place one Foot in the End 


ok the double Line at A, and make a Mark where 
the other falls in the ſaid Line; then again placing 
one Foot in b, as before, extend the other to the 
End of the ſecond Degree, and ſet the ſame Et- 


tent on the Line A B from A towards B, and 
a where 
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in the ſame Manner with the third, fourth, or 


fifth Degrees, &'c. till you have thus transferred 


all the 90 Degrees of the Quadrant to the Line A. 


B, (which if right done, will be unequal upon 
the Line A B, being largeſt at firſt, and leſlening . 8 
gradually towards the laſt) always obſerving at > 
very Tenth Degree, as 10, 20, 30, c. to carry 

the Diviſion, through the fingle Line, and 
upon theſe Diviſions place the Numbers 10, 


20, 30, c. for the more immediate Num- 
ber of the Degrees, the intermediate Degrees be- 


tween every 10, being to be numbred from the. 


next leſs even ten, as the third ſmall Diviſion be- 
yond 30 is 33, Sc. and then is your Line of 
Chords finiſhed. | > y 


I is always obſerved, that the Chord of 6e is 


equal to Radius, that is, when a right Line is tru- 


cle, that you propoſe to divide by your Line of 


Chords, it muſt always be a Circle of the lame | 
Bigneſs of that, by which your Line of Chords” 2 
was made, in order to which, whatfocver Line 
of Chords you intend to work with, take - 
Degrees of the Chord, (that is, the Extent: from q 
the Beginning of the Line to 60). and with that 
Extent, and one Foot where yon intend to make 


your Center, ſweep a Circle, or a half, or a quat - 


tet of a Circle, as you may have Occaſion, and 
When you have any given Number of Degrees ta 
ſet upon the Circle, from any given Point, extend 
your Compaſſes from the Beginning of the Line 
- of. Chords to the Degree propoſed, and with that 
8 = CES by | ; | Extent, va 


* 
. 
SY 


. 0 


1 
where that falls make another Mark. Proceed 


— we 


| . +4 
ly divided by theſe Directions, the Extent, from 
the Beginning of the Line at A. to the 60 Degree, ⁵ 
is juſt equal to g b the Semidiameter of the Cir = 
cle, by which the ſaid Line was divided; theres? 
fore in Practice, whenever you would draw a Ci: 
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F A 46 Mechanick Dialling, 
' Extent, and one Foot in the given Point, obſerve 
' where the other Point falls upon the Circle, and 
make a Mark; for that is the Number of Degrees 
| required. | | | 

—_ - 30s 

1 EXAMPLE 

I is requited to ſet 3 Degrees upon the Quar- 


-your Compaſſes in the Beginning of the Line of 
— 2 at A, and extend the other to 37 De- 
Feen (viz. to ſeven ſmall Divifions beyond the 

umber zo) then with that Extent applied to 
the Circle, one Foot in the given Point d, the o- 
E ther 2 teach to n, the Quantity of 37 deg. te 
E - _ quired, 


To meaſtre a given Arch of a Cirele, is juſt the 
| Reverſe of this; for, take the given Arch, or the 


- Diſtance between the two given Points in a Cir- 


22 your Compaſſes, and apply that Extent up- 
on your Line of Chotds, (always putijng one 
- Foot: upon the 0 the Line) the movea - 


ble Foot falls upon the 
MY EX'4MPLE. 


4 w 
7. 


Ir is pequires to Seile te Arch d n in the Se- 
® A ” deireto d e h. Place one Foot of your Compaſ- 


gree required. 


3 es in q, and the other in n, that Extent apply'd 


PA to the Chords, gives 37 deg. G. 

Bor no Line of Chords will meafure any Cir- 
cle, but thoſe of the ſame Diameter with that 
from whom the Line is projected; therefore it may 
be proper to make or have Lines of ſeveral Ra- 
dius's; but if you have not ſuch Variety, that 
| Deficiency 6m be in —_= Meaſure en 


2 
, * 


ro 


I | . grant d e, from d towards c. Place one Foot of 


ve 
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To meaſure any Part of any Circle, (whether: 
it be to a larger or leſſer Radius than your Chords: 
are made for, it matters not) take in your Com- 
paſſes the Chord of 60 deg. from your Scale, and 
with one Foot in the Center of the Circle that is 
to be meaſured, - draw a Circle Which will be pa- 
rallel to the Circle to be meaſured,” but whether! 
within or without, it is the fame ; but- in this 
Caſe, we will ſuppoſe it falls without the Cir- 
cle that you would meaſure. Lay a ſtrait Ruler: 
from the Center to the Point, from whence your 
Number of Degrees is to be ſet off, and obſerve 
where it cuts the Circle laſt drawn, and make a” 
Mark, from which ſet the given Number of De- 
grees, and where the Degrees end, and from the 
Center, lay a Ruler, and obferve where it cuts 
the firſt Circle ; for berween that Point, and te 
Point firſt propoſed, is the e of ne. — 9 
250 oo be ite. ©. t 2 225 -F 


EXAMPLE. = 


Is the Semieirele L y 2, it 'is r = 0. 
quired to ſet off 37 deg. from x to- Plate 12. al 
wards y, but having no Chord to Fg. 8. 
that Radius, take the common Chord, 
and with the Sweep of 60, draw the Circle dcb 
upon which ſet 35 deg.. from d to n, and laying #. 
Ruler from the Center to n, it cuts the inner 
ele in o, and the Arch x o in the leſſer Circle, is | 
equal tq dn in the greater, viz. 37 deg. as required, . » 

I ſpeak of meaſuring or ſetting off promiſcuouſly, 3 
one being the Reverſe of the other, and further * 
Repetitions would be needleſs. 

Bur the beſt Way of dealing with. Circles of 
different Radius's, is by a Sector,  whereon you 


* 


— 


r * Chords 8 marked C, which 


pro- 
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proceed from the Center to (near) the End of the 
ſame Side of both Legs, being exactly graduated 
alike; and in Order therewith to meaſure any it 
Part of any Circle of what Diameter ſoever, Firſt, MW th 
Take in your Compaſſes the Radius or Semidia- o 
meter of the Circle, then open your Sector to it 
that Wideneſs, that the Compaſſes (kept as they 0 
were) may reach from the Braſs-point at 60 on Wl g 
one Leg of the Sector, ,to the Braſs-pin or Point c 
at 60 on the other Leg thereof; then if you t. 
would ſet off any Number of Degrees (ſuppoſe fi 
45) from any Point in the Periphery of the ſaid 0 
Circle, keeping your Sector at the ſame Opening, b 
extend your Compaſſes from 45 on one Leg to 435 lt 
on the other, that Extent contains 45 Degrees of [ 
that Circle, and placing one Foot where the Leg h 
in the other will find the Point where they end ; f 
and the ſame Method is to be uſed for Circles 10 
& any Radius or Arches containing any Number of 
Degrees. 
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Hou — a Dial that ſhall give the true Hour of - 
- the Day, "without a Stile or Gnomon, only by the 


© Shadow ef one Part of it appearing upon another 
Part thereof. | 


WW 


HERE js one of this Sort of Dials near 
the South Weſt Corner of Middle Moor-fields, 
and in ſome other Places in Lowdow; but for the 
making of*them, you need have no Regard to 
the Latitude of te Place, for that is to be e 

9 0 OS ft er 


® 
f 
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them; in order to which, prepare a Piece of 
Wood, Braſs, or Iron, of Bigneſs at Pleaſure, 
in the Form of a Croſs, having one of ß 


the Four-ends longer than any of the Plate 12. 


other three, and let the Thickneſs of Hg. 9. 
it be about equal to the Length of 
one of the ſhorteſt Ends, as you ſee in the Fi- 

gure a bedefg hi k lm, where be and 
cd and | m are ſuppoſed equal, and f g equal 


to h i, is longer than any of them; then for 


finding the Hours, take a Piece of plain Plank, 
or Wainſcot, as long as the Line f g, and as 


broad as the Length of the Line cd is intended 


to be in your Dial; ſuch a Piece is exactly re- 
preſented by Parallellogram, or long Square, f 5 
h i, and which indeed may ſerve for the Purpo 


following. 


TaxeE the Extent fi, or hg, (which are equal) 
in your Compaſſes, and with one Foot in i, the 


very Interſection of the Side k e with the Side 


a h, and draw the Qudrant fun, which divide in- 


to 6 equal Parts for 6 Hours, becauſe it is a Quar- 


ter of a Circle; and where theſe equal Diviſions 
fall, make the Marks * *, &c. A Ruler 
laid from the Center i, through the Marks * *, 


ec. will cut the Line fg in the Points r x 2, 


Sc. then the Poſition of this Dial being to be 
with the End a b, to face'the South, and the up- 
per Part of the Dial to lie parallel to the Equi- 
noctial, (not to the Horizon) the Sun at 12 a 
Clock will ſhine juſt along the Line a m or b 


' ©; and therefore place 12 at m and c, then it is 
plain, thai from 12 to 3, the Shadow of the 
Corner a will paſs along the Line m1; there- ' 


fore take from your Projection the Diſtance f 1 | 
| | | an 


echamck Dialing. im 
dered in the placing, and not in the making of 


3 


= 


be in a 
late) the Shadow of the Corner at d is paſſing a- 
: Jong the Line c b; therefore take in your Com- 

paſſes 
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and place from 12 to 1. Take alſo f x, and 
place from m to 2, and the Diſtance f 2 will be 
equal tom 1; therefore, at 1 place 3, and at 3 
in the Afternoon the Shadow of the Corner a, will 
50 quite off the Side I m, but the Shadow e will 
e come upon the Line f g as high as 2; there- 
fore at z place 3, and at x place 4, and at r place 
55 and then 6 mult be in the Corner f, becauſe at 
6 the Sun will mine right along the Line e f; place 
6 alſo at the Corner c, becauſe the Sun at 6 ſhines 
right 1 * Line c d, and from s till 9 (if it 
atitude where the Sun continues up ſo 


the Diſtance fr, and ſet from 6 to . Take 


 alſofx, and ſet from 6 to 8, and the Diſtance f 


2 is equal to c b; therefore at the Corner b place 


becauſe the Shadow of the Corner d goes off 
tte Line be at 9. Then for the Morning Hours, 


the Shadow of the Point 1 will enter upon the 
Une a mat the Point a, juſt at 3 in the Morning; 
"therefore draw Lines from 7 and 8 in the Line b 


5 e Which let be drawn parallel to a b, or me, and 
Having placed 3 at the Corner a, place 4 upon the 


'End-of. the Line that comes from 8 and 5, up- 


on the End of the Line that comes from 7, and 
then 6 will be in thes Corner m, becauſe at 6 


"the Sun ſhines juſt along the Line I m, and from 
6 till 9 the Shadow of the Point k is paſſing a- 
long the Side i h; therefore having placed 6 in the 


Corner i, draw Lines from the Points r x 2 paral- 


del to g b, and at the other End of theſe Lines, 


pig. upon the Side i h, place the Hours of 7, 8 
and 9, and when the Shadow of the Point k 


comes at 9, the Shadow of the Point b is at the 
Point d, and from 9 to 12, the Shadow of b 


paſſeth 
I 


ed : _ 


he Py | 4 s 's, "EP * 
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paſſerh along the Line 4 c, and at 12, the Sha 
dow of b is come to c; therefore take the Diſ- 
tances fr, f x, and fz, and ſet from e to 11 and 
10, the Diſtance f 2 being juſt equal to e d, and 
then is your Dial finiſned; the Sun, as it goes off 
from one Part of it, comes on to another, fo 


that the Time of the Day may be always found 


- upon ſome Fe or other of it, when the Sun 
- ſhines. 


Tart Reaſon . theſe Dials require Thick- 


neſs, as well as other Dimenſions, is, becauſe be- 
ing placed parallel to the EquinoQial, the Sun 


ſhines upon the upper Face all the Summer, and 
at the Longeſt Day is elevated 233 deg. above the 


Plain of the Dial, and conſequently the Shadow 


of a, will fall at Noon in the Line a 1 but not 
in the Point m, but at an Angle of 234 deg. 
therewith, which muſt be accounted ſor in the 


- Thickneſs of the Body of the Dial. 77 
Note, It is not neceſſary that any of the Ends 8 


of the Dial ſhould be longer than another, only 
for Ornament; but if you would make one of 


thoſe Dials for any Place beyond the Artick or 
Antartick Circles, where the Sun is ſometimes 
ſeen all the 24 Hours, it is neceſſary all the Ends 


ſhould be alike, . becauſe then the Sun would 
come on to one Part as. it goes off from 'ano- 
ther continually, Which now eit cannot; for the 
Sun coming up in the Morning, the Shadow of 
g would have quitted the Line fe at e, before 
the Shadow of 1 would come on to the Line A 


m at a; but if fg was cut off at 2, and f z made 


equal to a m, or ml, Sc. the Shadow of 2 


would juſt quit e when the Shadow of 1 1 3 


upon the Line a m at a. 
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mechanic Dialling. 


i TW Sun's Place or Declination may be inſer. 
; tes in theſe Dials as cafily as in any; for if you 
take in your Compaſſes the Extent a m, and with 
one Foot in the Point or Corner a, and with the 
other ſweep an Arch from the Corner at m down- 
Wards, and with that from a Chord to the ſame 
Radius, ſet off every 5 or 10 Deg. of Declina- 
tion, or the Sun's Declination at his Entrance in- 
to each of the Twelve Signs, being ſet off upon 
the Circle, and Lines drawn through theſe Marks 
co the Corner under m, and from thence parallel 
= tobm, and c d will give the Sun's Entrance into 
=> the 12 Signs by the Shadow of the upper Point a, 
in the Summer Seaſon, while the Sun ſhines upon 
the upper Surface of the Dial; but in the Win- 
ter, the like Method muſt be uſed with the lower 
Patt for the Southern Sign, the Declination in- 
A d * upwards, and decreafing deen, | 


4 - 

R 5 „ > 
4 . — 7 70 
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. tw, Daene at his Entrance into the 12 
ED Signs, is as followeth. 


| E North Declination. South Declination. 


= : | 6 d. m. 

1 <FORM o o Libra o o 
= ©- Fanrus 11 30 yy Scorpio 11 30 
Gemini 20 12 7 Sagittarius 20 12 

8 Cancer 253 30 vy Capricornus⁊ 3 30 
NN Leo 20 12 2 Aquarius 20 12 
Vigo 11 30 X. Piſces II * 


IT 4 80 making theſe Dials, there is no Rand to 
be dad to the Latitude of the Place; that being to 
be conſidered in placing them, which muſt be done 
MI 28 the and Face of the Dial may be juſt 
|; | f parallel 
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Mechanic Dialling. 2 
parallel to the Equator, the Line a m and bc, 
pointing at the South Part thereof; in Order to 
which, having found the Meridian of the Place, 
ſet the Dial exact. y North and South, and lay a 
ſtrait Ruler along the. Middle of the Dial, from h 
gto a b, letting it hang over at the End a b; then 
on the under fide of that Part of the Ruler that 
hangs over, fix a Gunter's Quadrant with one of 
its ſtrait Sides ta the Ruler, and the Center to- 
ards the End of the Ruler; which done, elevate 
he End a b of your Dial by little and little, till 
he Plummet (having free Liberty to play) falls up- 
dn the Complement of the Latitude of the Place; 
pr, (which is the ſame) till the Plain of the Dial 
ake an Angle with the Horizon equal to the afore- 
aid Complement of Latitude; then is your Dial 4 
t for Obſervation, there being always ſome Side == 
ff it, upon which the Hour of the Day N * 13 
en, if the Sun ſhines. - _ 
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5 upon Dials. 

Ak E one Gillon of Linſved Oyl, und ſet it 
| upon a Charcoal Fire, and When it ts about to 
boil,” put into it two Pound of Red-lead, and let 


itt boil together for about an Hour; but the beſt 


Way to know, when it is boiled enough, is to take 


ga little of it out, and let it cool, and then if it 


© roaps like thin Tar, it is enough. This doue, 
put a lighted Paper to it, aud ſet it on Fire, to 
. conſume the greafy. Part of it, "Which will be done 
in a Minute or two, or more or fs, according to 
the Quantity of your" Oy; and when it has burnt 
long enough, clap a Goth, or any other thing 
Clole over it, and extinguith the Fire; after which 
let it cool and ſettle, then decant the clear Oy! 
from the Dregs, and keep it in a Bladder for uſe. 
Tais is called drying Oyl, and with this the ſe- 
- Feral Cblburs-are to be ground, in order to paint, 
d as to endure the Weather, (being firſt dry, be- 


fore it be expoſed) the ſeveral Colours we hall 


. deſcribe hereafter. | 
n ; f 2. How 


greater nd your GO to de laid 


2, 3. How to make Col Size, with which to, 1 | 
kr. Leaf Gold. 4 


* Taxt me Oker, and grind, it with Water 


ona Stone, with a Muller, till it be very fing, 
and then lay it to dry, and grind it with the afore+ 


mentioned drying Gyl, as you would grind other 


Colours, obſerving to put fo much of 2 that it 
may be of comperent Stiffneſs to work well, and 
of ſuch a Body, that it may ſettle itſelf ſmooth 
when laid on, but not ſo thin as to tun; and take 
Care to grind it very fine, and jt will add the 

on 


with it. 


— 
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SE or 10 N II. * 
07 Colours uſed in painting On Diats. 
THE: Colours generally uſed in painting Sun- 


Dials, are, | 

. 1. Fon White, Ceruſe and White-lead.  _ 

2. Fox Black, Lamp- Hack, Lvogy-black, Char- 
coal and Seacoal- black. 
3. Fok Red, Red- lead, — and Cina- : 
bar Lake. ; 
4. Fox Creen, Verdigreaſe. F 

5. Fox Blew, Indico, blue Bice, s bine Verdi 
er, and Smalt. | 

6, For'Tellow, Yellow Oker and n 
7. Eos Brown, Spaniſt Brown. 9 þ 


M2 
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_ 350 "Of F aming dun- Dials. 


07 theſe : C olours you my — —— Variety if - 


ther Colours, at, 


. 1. 15 little Lamp. black with White, makes an 


Aſh-colour. 
2. CINNABAR Lake is a rich Crimſon Colour, 
but mixt with Bice, it makes a fine Purple, ac- 
cording to the Proportion of Mixture; but mixt 
with White, it makes a fine Carnation. 
2. 'BLEw Bice mixed with yellow Pink, makes 
a Green; with Lake a Purple; and with White 
a light Blue. And note, 
low mixed, make a Green of ſome Sort or other. 
wy Y Invico mixed with White, makes a Lead 
Colour. 
VERDIGREASE mixt with Yellow Pink, makes 
a lively Graſs-green. 
By this Means may ſeveral other Colours be 
compounded, and made lighter or darker, at Plea- 
ſure, as a little Practice will make evident. 


CE Een, 


SE 0 T I 0 N Ul. 
How to prepare the Colours for Painting Sun-dial. 


BEFORE you proceed to the painting of 

Sun-dials in their ſeveral Colours, it is firlt 
neceſſary that they be primed ; that is, painted 
two or three Times over with Oyl and Colour, 
prepared for that Purpoſe, to fill up the Cavities, 


which may (after plaining) remain in the Wood, 


and to make it pefectly plain, and the more me 


that any Blue and Yel- 
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ble to receive and retain other Colours; and of 


an priming, Spaniſþ Browy is reckoned to be the 
chief; for, not to mention its Cheapneſs, it dries 
kindly, and gives the Oyl ſufficient Time to pe- 

an netrate into the Wood, and conſequently alſo 
reſiſts the Weather, and alſo freely receives all o- 

ur, ther Colours which are laid upon it. It is of it- 

c-Y ſelf of a Horſe- fleſn- colour, and (beſides its Uſes- 

kt tulneſs in priming) it is a natural Shadow for Ver- 
milion, and may be made lighter or darker, ac- 

tha cording to the. greater ar leſs Quantity of White 


mixt with it; but in priming, it requires not a 
© Mixture, but only the Oyl it ſelf 23] 


bet. Ix preparing the Spariſh Brown for priming, 
cad prind'it very well with-the-afore-mentioned. dry- 
1 ing Oyl, and make it for the firſt priming, fome» 
| 


what thinner than you would do it- for painting, 
that it may more eaſily penetrate” into the Wood; 
be which being dry, do it over again with the ſame 
Mixture, only mix it à little thicker ; and letting 
that dry, do it a tird Time; mixing.qyour:Colour - 
thicker every Time. And take Care in the prime - 
ing not only to rub the Bruſn with the Priming 
W | upon the Dial, but alſo bob it againſt it, that the | 
; Priming may be ſure to pierce into all the Cavities 
or Pores of the Wood. This done, and your Di- 
al dry, the third Time it is ready for laying on the A 
Gals. Colours, 21. painting the Hour · lines, or what 
Ornament or Furniture you think fit to have up: 
6 of on it. | Ts PIETY £29448 QJor?.-1 
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ef Puinin Sun- Dials. 


F s ies for mak 4 common Sun theſe 
I Fear Gore malig» comrrn Sun Dal, 4 


© 


© . Spaniſh Brown, which prepare, and therewith 
prime your Dial, as before directed. 

2. White-lead, well ground in Oyl, with which 
after the Priming is thoroughly dry, go over it 
three or four Times, letting it dry between every 


Time; which not only makes a beautiful white 


Ground, but fortifies it et more inſt the Fury 
of the Weather. - * 1 


3. 1 for davving the Hour-lines and 


4. Vermillion, for drawing the Patatlels of De. 
elination, or what. other Furniture you think fir to 


. 


Tx 9 Brown, Lamp-black, and be 


aun, ate all to be ground in the drying Oyl, de- 


trrided at the Beginning of this Chapter; and for 


the M hire. lend, it is to be ufed in che fame Man- 
ner, only in making drying Oyl for White; lead, 
inſtead of Red- lead, uſe Litharge of Gold, and 
8 wry as before. 

Bor if you would have your Dial more rich, 
you maſt firſt confider, what Colours you. reſolve 
to hade your: Lines, Figures, &c. to be; and up- 
on wh Ground your determined Colours will ap- 


peur moſt beautiful, as, 


1. GOLD appears beſt upon a blue Ground, and 
indifferently upon a Red. 
2. Bo and Green appear beſt upon Yellow 
and White 


3. Rep ſets off with Yellow, White, Blue, 


or Green, 


4. YELLOW W. off with Black, Blue, and 
Red. 1 
E- 
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ring and laying on common. Colours, it will be 


neceſſary to ſpeak of the laying on the more rich 4 


and beautiful Colours; * fixſt, 


How to lay on Leaf Gold, or to make any il bi 9 


gares, &c. of Leaf Cold upon your Dial. 


Draw your Lines, Figures, or Letters, (or 
what you think fit to have in Gold) with Gold- 


ſize; (of which before) which let dry ſo, that 
when you touch it with your Finger, it will ſtick, 


but not come off; then cut your Leaf Gold, as 


near as you can, into the Form you would have 
it, whether of Figures, Letters, Lines, &. (tak- 


ing Care to cut it rather too Jarge, than too little) 
and with a flat Stick lin'd with Cloth, take up 


your Gold (ſo cut). and put it upon the Size, and 
the Gold will leave your lin'd Stick, and cleave 


to the Size; then preſs it down with: Conton, or a 
Hare's Foot, and take care that you make the Fi- 


gures, Lines or Letters, in the Gold- ſize, and 


that you cut the Gold large enough to cover the 


Figures ſo made in the Size; and when it is tho- 
roughly dry, brufh off all the looſe Gold, and the 


Painting will remain beautiful, and be able to — 


dure the Weather. 


How to lay on Smale, to 2 150 Bla. 


Warn you have laid on what you think ft! in 


Leaf Gold; take White - lead, mix it pretty ſtiff 


with drying Oy, and with a Pencil lay that on, 
where you intend your Blue ſhall be, and then put 


Dil. Smalt in a fine Searce, and ſift it on to the 
ial, and with a Piece of Cotton, dab it damn 
| upon the White before laid on, and when it is 

5 M4. tho- 


8 the Directions given already for prepa- 


; "Ai : 2 by 


: EEE EEA 
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. dry, wipe off all the looſe Colour 
With a Feather, and blow off the Duſt with a 
pair of Bellows, which will eaſily blow off, 


except what fell upon the White before laid on 


8 retain the Blue, which will be a very beautiful 
_— 

- OnSERve as a general Rule, that Priming is to 
be mixt or temper'd thin, but Colours for Lines 


ot Figures to endure the Weather, muſt be tem- 
per'd thicker, the better to reſiſt the Fury of ftor- 


MF, or maiſt Weather. 


* 


. 


ic e SECTION Iv. als 
. . Nature and Colour of ſome of the principal 


r 2) Ca wed 1 in e W Sun- D ma 


„Cds and White-lead, are the — — Co- 
lours to be uſed in painting in Oyl, and de- 


6 their Uſefulneſs in painting of Dials, Paint 
made up with them and Oyl, is frequently made 
uſe of in painting Poſts, Paliſadoes, Gates, 


Doors, Windows, Wainſcoting, Sc. and an- 
ſwers the End of Painting, both as to Beauty 
and Preſervation ; for they dry well, and. ſtrong- 
{Jy reſiſt the Weather. But if you would have 
them to dry yet more ſpeedily, you may in the 
Tempering put in alittle Oyl of Turpentine, if 
it be within Doors, but without Doors it is bet- 
ter without, becauſe _ does not ſo well xeſiit 


of 
BY as Weather, tO 
7 


. IN Ve 2, Lamp 
1 l — 4 


ground, even as ſoft as O. 5 and then it wit 


to ſeveral vai by ming with: .othe 


though a little ſandy. 
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2. Lamp-black is a good Black, if Wo OP) 


| burnt, | then ground, and alli tempered” with 
Oyl. ab... 


3. C barcoal is a Black that will ſerve for or- 


dinaty Uſes; it dries well, but great Care malt 
be taken that it be well ground. 
4: Spaniſh. Brown, che belt is 4 deep \ 'bright- 


Colour, and free from Stones, and bell 9 
well ground, is the beſt for ptimidg: es of 'a 
Horſe-fleſh Colour, anda proper Shadow for Ver- 


milion. * 3 | 


5. Red lead is a great "Dryer and Binder; the 
which Reaſon, it is made uſe of in the grying. 
Oyl; it reſiſts the Weather as well as py Sho! 
whatſoever. | ; * 

6. Vermilion is a rich Colour, 140 of a gOe 
Body, but care muſt be taken that it be fine 


work extraordinaty well: It is beſt to buy it in 
the Stone, leſt you meet with ſome that has 


adulterated with Red-led, © or the like; it is . 


perfect Scarlet of it ſelf; and may be* alice 


lours. eu 
J. Cinnabar-lake is a rich Colour, and 


muſt be very fine ground. A 

8.  Smalt is a very fine Blue, and it is beſt to 39 

be ſtrewed on, as before taught; for ik | 4 
(though you waſh it, and Mix ĩt with -\® 

| White-lead) yet it will turn black in Time? 16 


vou Work 
it in Oyl, 


you buy it to work in Oyl, the fineſt is beſt, . 


- which is call'd Oyl-Smalt, © - * CIs 


9. Blue Bice is a pale Colour, Ja works well 


10. Blue Verditer is not fo good a Blue as! Die + F 


And Swals, __ it may ſerve i in en 


81 33 I 
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where they are wanting ; it is a little andy, and 


: 


Apt to fade and turn greeniſh. _ 


11, Iadico is a very dark Blue, and commonly 
lghtned with White, when us'd in Painting, ex- 
Cept in Shadowing; it grinds fine, and is. very pro- 
Wer the laſt Colour of Poſts, Paliſadoes, Doors 
Windows, Cc. for it reſiſts the Weather, and 
Freſerves the Wood. 3 

14. Blaze Balls are almoſt like Indico, but not 
 Þ good a Colour, nor will it endure ſo long. 
13. Unber is a Hair Colour, it muſt pe very 
fine ground, which to effect, requires a great deal 
=. ' Of Labour; it dries and binds exceedingly, and is 


% 


therefore af very proper for painting without 

Doors, as Doors, Palifadoes, c. if calcin'd in a 
Gracible, it is a natural Shadow for Gold, and 

tpme eee SC 

14, Pergigreaſe is a. perfe illow-green, but 

may be altered 2 Diſeretion, with Fellows“ c. 

hut being very foul, it muſt be mended or clean- 


Z ed; which may be thus done: Grind it fine, and 


us 20,14 eight Times its Weight of Spirit of Vine- 
Fer; digeſt till the Vinegar is tingM very green, then 
4 cant the Colomr ;. caſt away the Faces, and evapo- 
Tale the Vinegar in a Braſs Keſica ; ſo have you a 
der good Verdigreaſe at the Bottom, much more fine 
| ardvaluate, than before it was cleanſed. It dries 

3 156, Yellow Oker, the Engh/ſh, the Colour of a 
freſh. Wheat Straw ; the foreign is ſomewhat more 


deep à Colour; it is much uſed in common Paint- 


ing, being ground very fine. | 
16. Yellow. Pint i a greeniſh Yellow; it gagnds 


well, and is good to mix with other Colours, to 


\ , {Wake a Green, 
% © 4 a * - 
4 * 
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OF theſe Colours, ſome require e a 
Red Lead, Blue Bice, Smalt and Vorditer ; which . 
is thus performed : 

Pur the Colour into a glazed Veſſel, and put 
thereto plenty of clear Water, waſh it well, and 


lier a while) docane- ig Wen, i 
Work ſix or ſeven Times; at laſt (the Water be- 


ing but juſt troubled) put it into another glazed . 
Veſſel, leaving the Dregs at the Bottom; then 


put ſome more Water into this ſecond Veſſel, 


and waſh it as before, till the Water after ſer- - 


tling be clear, and the Colour remain fine at the 


Bottom. 
Note, Before you take the Colour out of the 


4 


Veſſel, ſpread it about the Sides of the Veſſel i 


very thin ; and when it is dry, it will part of it 
fall down to the Bottom, which keep by it felf; 


but that which ſticks to the Sides of the Veſſel is 
the beft; and is as fine as any Flower, that ſtrike 
off with a Feather, and keep it for Uſe, - - 8 


T xe. Colours that require waſhing beirig thus - 2 
prepared, (or if they are thoſe that do not requi 3 


waſhing, they are done without) our next Fork: 
is to grind them, which is done thus: - 
TAKE. a Spoonful or two of the Colour: you 


Oyl, (but be careful you put in too little rather 


intend to gtind, and put to. it a litde Linſecd— 


than too much); . mix them together, and upon 


your Stone with a Muller, grind them well, ad- 


ding Oyl by Degrees, as you ſee it requires it, to» | 


make it like an Oyntment, (always obſerving, that 
it griads much better when it is thick, than when 


it is ſo thin as to run about the Stone) every now 4 
and then ſcrape it up together with a thin Knife, 
or Lanthern Horn, to keep it at or near the * L 

11.3 


dle of the Stone, and ſo continue to work 


"ou have 1 zas much as you have Occaſion . 2 
" 6 be” for 3 


— Va 
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+ 
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"Yor : *which done, clean your Stone, by grinding 


5 * and Water upon it, and then waſh and dry 


it, and the Muller; and when you go to make 
uſe of it, mix it with drying Oyl, till it be ſo 


3 thin as to run freely from the Pencil, yet ſo thick, 


that the Ground may not appear through it, or 
to tun when it is laid on, and then it will be 


the more beautiful Colour, and better endure the 


N | SI 14 | el 


: 2 ew to make ſome Original colours, &C, 


1, To male White-Lead. 


E 1 Fake as many Plates of fine Lead as 


pleaſe, and then put them into an earthen —4 
or Crucible, fill. the Pot with White- wine Vine- 
get, and cover the Top of it cloſe with Clay, bu- 
Tyit in a Cellar, or ſome moiſt Place, for ſeven 


dt eight Weeks, and there will be White-lead 
1 upon 0 33 which 1 00 off, and oY; toy 


Ut, 


b | Mos - x mY "4 2. . Verdigreaſe. 


Hane Plates of Copper over the Fumes of A- 
5 ot Spirit of Nitre; or dip the Plates 
in the ſame, or in an Fer r, and / the Ruſt or Scurf 
at is oh that Means MM. upon the Plates, is 


35 To. 


W 


"IV . To make Ultratiarine. 


ir cloſe up. in a Crucible, and heat it red hot, and 


with a pair of Pincers pull off the hard, white or 


| _ Honied Water, and dry it, and keep it for 
2 —_— 


| mn A 


. 


Tarr Lind Lazuli, the deepeſt coloured yow IF 
can get, having few Veins. of Gold in it, cover 


then quench it with Urine, Vinegar, -or R 
in an Earthen Pot well leaded; dry it well, then 


7 


grey Parts of it, then grind the reſt very fine 


Note, The Honied Water is made by boiling 2 
Quart of Water with two Spoonfuls of Honey. 9 


4: How to make the beſt Glue, for gluing the Joints 
of Boards for Diali, or the like. ©: 


E* 


Taxx Mint that hath ſtood ſo long, wr 1 'Y 4 


ſeum'd ſo often, that no more Cream will ariſe; 


and when-ſcum'd very clean, boir it a. little ian a = 
leaden Pot, and if any Cream yet ariſe, be ſure to 
take it clean off; then put into the Milk a ſui--- 3 
cient Quantity of Glue cut in ſmall Bits, which 
will ſoon melt: Boil it to a good Body, 'but not - 


too thick nor too thin; then take it from the ©; 
and keep it for Uſe. 


Note, You-muſt'take Care, that in boyling it 
you do not burn it to the Sides of the Pot, . N 
that takes away much of the Strength of the Glue; o_ 
but if it be made with due Care, it binds beyond 2 
any other Glue, and is better able to reſiſt the Wea- 1 IJ 
ther ; and therefore, the fitteſt for glucing,, * 1 


-for Sun-Dials, or the like. 
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I . How: to e an exceeding | 

__ Row with which to form any Dial. plain upon the 
Sue of @ Houſe er Wall, aud t0 e 
er, not inferior to Lens. 


Taxx Lime and Sand, and temper it with Lin- 
E med. 0 to the Cauſiſteney of Mortar, or com- 
mon Plaiſter and ſpread it upon the Wall to a 
competent Thickneſs, it will become as hard as a 
Stone, and laſt many Ages ; and upon this you 
may deſcribe a Dial, put on the Lines, Fi- 

Eures and Furniture, as before directed. 
Mete, If you are in the Countr J remote from 
= any Opportunity of getting Linſeed-Oyl, you may 
- make it with ſcum'd Milk, which will be vesy 


. : Water. 
Hava proceeded thus far in Colours for Pain- 


Ke 
per to add ſomething of tranſparent Colours for 
= To: or. Vellum; of which, in.Qrder. 


Firſ, 4 Tellow. 


about 1%. * makes a very beautiful . 
| 4 Sandy, A. Red... | 


ae a Quantity of Brazil, about four Ounces; 
and boil in a Pint of Grounds of Ale, adding a- 
bout 2 Quarter of a Pint of Vinegar, a ſmall 
1 of Gum-Arabick, and about an. Ounce 


c ement or Plai- 


1 ſuperior to Plaiſter made with Lime, Hair, and 


4 4 ting to endure the Weather, it may not be-impro- 
1 dde Colouring of Maps, or any ——— upon 


= Tur fineſt that you hard Occafion to uſe, will 
=. be your Feuch yellow- Berries, which ſtcep'd in 
I a-Gallipot_ af Water, with a very little Allum, 


of 


At 


| Diſcretion. 


ter, till diſſolv' d. | 


- N . vt l | TR g 5 - . n. F us — 
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of Allum ; ler them boil very well, and ſtrain the = 
Colour through a fine Linnen Cloth. 


;  Thirdy, A Sea Green. 


TAKE a Quantity. of Verdigreaſe, E Ge 
Ounces, boil it in a Pint and a half of Water, 
firſt putting about half an Ounce of Argul ta 55 
let it boil till the Colour ſtains e 3 


hh, A Graft Green. 5 


Is compounded of the Yellow of 126 2 
Berries, and the Sea · Green mixt n to = 
Tux Eg, which f is Wicks e oh | J 
for Roads, Barks of Trees, Ge. is durnt Umber, bo 


which you muſt mY very fine , OY fore: 
Gum-water. 


Gunwater is only Gum-Arabck e OY 


a 
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Tur, v Deſign of the fir Table, Gabe 4. 1 1 


Table of the Three Requiſites in Dialling, for © 1 


Latitude 31 Degrees, 30 Minutes) is to fave the 1 4 
Trouble of Calculation, according to the Direc-' - 
tions given elſewhere in this Book, and is adjuſt» 4 


ed to Latitude 51 deg. 30 min. and to all Pe- 


clinations in that Latitude. Its Uſe is, if ts 
required to make a Dial for Latitude 3 deg. 
39 min. to decline any Number of Degrees fem 


the Meridian, ſeek the Declination in the firſt 
Column, entituled, (Declination). and againſt it 
in the ſecond Column, you have the Subſtile's 


Diſtance from the Meridian: In, the Third 
you have the H of ht of the Stile, ot the Angle. þ 
that the Stile s with the Plain; and in 
the fourth Column, you have the Inclination 
of Meridians, or what is by ſome called 
the Plain's ' Difference of Longitude ay; cab "2 * 
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6 Stile, or the 


EXAMPLE. 


5 Ir is required to make a Dial for Latitude 
Ir deg. 30 min. to decline from the Meridian 


36 deg. (it is no Matter in this Caſe, whether 
the Declination be Eaſt or Weſt, the Requiſites 


4 being the ſame in Quantity in both, only upon 


different Poſitions,) I look in the firſt Column, en- 
tituled, (Declination) for 36 Degrees the Declina- 
tion propoſed, and 1 find againſt it in the fecond | 


2 Column 25 deg. 4 min. for the Subſtile's Di- 


ſtance from the Meridian, or the Angle, which 
the Subſtile makes with the Meridian, or perpen- 


_ dicular Line of the Plain. In the third Column 


find 30 deg. 14 min. for the Height of the 
Angte that the Stile makes with 
the Plain of the Dial. In the third againſt 36 


eg. you find 42 deg. 52 min. for the Inclina- 
ion of Meridians, or the Plain's Difference of 
Longitude, "which being all found by Inſpec- 
tion in the Table, you may proceed to make 

Four Dial as elſewhere ditected in this Book, 


and that without any more Trouble of Calcu- 
Htion. $6 9-4; | 


| AnD'by the ſame Rule, if you would make a 
Dial for the aforeſaid Latitude of 51 deg. 30 


min. to decline from the Meridian 86 deg. you 


find in the Table the Subſtile's Diſtance from the 
Meridian is 38 deg. 26 min. the Stile's Height 
is '2deg. 28 min. and the Inclination of Meri- 
Aians is 86 deg. 52 min. But in this Caſe, the 


Height of the Stile is ſo ſmall, that it is beſt to 
make the Dial without a Center; of which be- 


fore. | 


TRE 


The Uſe of N * 

Taz ſecond Table, entituled (A Table» 4 . 
ridional Angles) contains eight Columns, of whiens * 
the firſt contains the Latitude propoſed forms 'Y | 
Horizontal Dial ; and the laſt is the une 4 
thereof, which is alſo the Latitude for direct South 
e it is of Uſ in boch ſores of Dias. 7 
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_ + _=_ 
2 EXA M PL EE © 1 
1 would make a Horizontal Dial for Latitude © 3 4 
4 Degrees. look in the firſt Column of the 
able . Fo Horizontal Dial Latitude) for 34 
5 rees, and againſt it in the ſecond Column, 1 
12 Degrees 13 Minutes, and over the Top 
- that Column xi. i. Which ſhews, "that the 
Hour-lines of 11 and 1 make an Angle with the 3 
Meridian of 12 Degrees, 13 Minutes. In the 
third Column, you have 25 Degrees, 2 Minutes, 2 
and over that Column is x. ii, biz. the Hours 
lines of #0'and-2, make an Angle With the Mert. 
17 of 25 Degrees, 2 Minutes, and conſequem 
ly, the Hour- lines of 9 aud 3, . make 8 with 


the Meridian of 38 Degrees 58 Minutes. Ihe 
Hour- lines of 8 «and 4 make Angles of 54 29, the 

2  Hour-lines of 7 _— make Angles of 52 and 
.30 74, the Hourdine o nn e 
ou gles with the Meridian. | 
the | 
ght EXAMPLE. -0 
eti- 4 
the Is you would make a direct South Dial t A 
to Rule is the ſame, anly.you are to find the given I 
be- Latitude on the right Hand, or n of the 


Table, and proceed as before; as ſuppoſe u 
would make a South Dial for Latitude 40- 8 
HE 1 25 4 ö 


427 Tables. 


We vt Ih the . againſt 40, in the laſt Co- 
n, chat tie Honr-lines of 11 and 1, make An- 
23 With the Meridian of 11 Degrees, 35 Mi. 
ee Hour⸗-lines of 10 and 2 make Angles of 

4 23 Degrees 52 Minutes; and ſo in the reſt,, as in 
able, the Hours on a South Dial being to be 
er contrary to thoſe of a Horizontal Dial, 


as hath been ſufficiently taught i in the former Part 
= this Book. - 


